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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant(s) 
Serial No. 
Filed on 
Title 



Novel G Protein Coupled Receptor Protein and Its DNA 



Osamu OHARA et al. 



Attn: Box PCT 



PRELIMINARY AMENDMENT 



Assistant Commissioner for Patents 
Washington, D.C. 20231 



Sir: 



Preliminary to examination please amend the above-identified application 
as follows: 

IN THE SPECIFICATION : 

Page 1, first sentence, insert "This application is the National Stage of International 
Application No. PCT/JP99/03909, filed on July 22, 1999." 

Page 2, line 1, delete "mean" and substitute therefor --means--; delete "medicals" 
and substitute therefor --medicines- 
line 3, before "regulation" delete "the" 

line 13, delete "mean" and substitute therefor -means-; delete "medicals" 
and substitute therefor — medicines- 
line 15, delete "medicals" and substitute therefor -medicines- 
line 17, delete "the" 

line 21, delete "in" and substitute therefor -of- 
Page 3, line 6, delete "property" and substitute therefor -properties- 
line 10, delete "property" and substitute therefor -properties- 
line 12, delete "studies" and substitute therefor -studied- 
line 21, delete "comprises" and substitute therefor -comp rising- 
line 24, delete "comprises" and substitute therefor -comprising- 
Page 4, line 1, delete "comprising" and substitute therefor -comprises- 
Page 15, line 20, delete ")))" 

Page 16, line 18, delete "An" and substitute therefor -As an- 

line 20, delete "are" and substitute therefor -is~ 
Page 17, line 1, before "a protein" insert --there is- 

line 10, delete "an" and substitute therefor -the- 
Page 18, line 8, delete "an" and substitute therefor -the- 

line 19, delete "in which a" and substitute therefor -and where the- 

line 19-20, delete "in the living body" and substitute therefor -in vivo - 
Page 20, line 15, before "N-terminal" delete "a" and substitute therefor -the-; delete 
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"in the living body" and substitute therefor --in vivo - 
Page 21, line 1, delete "hydrocloric" and substitute therefor -hydrochloric- 
line 18, delete "the" 
line 23, delete "the" 
Page 25, line 13, delete "alcohols" and substitute therefor -alcohol- 
Page 27, line 2, delete "the" 

line 15, delete "the" 
Page 28, line 5, delete "the" 

Page 31, line 7, before "group" delete "the" and substitute therefor -a- 

line 14, delete "method" and substitute therefor -methods- 
Page 32, line 4, delete "the" 

Page 33, line 4, delete "These" and substitute therefor -The- 
Page 37, line 9, delete "airation" and substitute therefor -aeration- 
line 19, delete "airation" and substitute therefor -aeration- 
line 24, delete "airation" and substitute therefor -aeration- 
Page 38, line 7, delete "airation" and substitute therefor -aeration- 
Page 39, line 11, delete "acting" and substitute therefor -adding- 
Page 41, line 19, delete "serem" and substitute therefor —serum— 
Page 45, line 13, delete "the" and substitute therefor -a- 
Page 48, line 10, delete "at" and substitute therefor -in- 
line 11, delete "repturing" and substitute therefor -rupturing- 
Page 49, line 3, delete "at" and substitute therefor -in- 
Page 50, line 3, delete "dose" and substitute therefor -does- 
Page 54, line 16, delete "make" and substitute therefor -made- 
line 24, delete "agen" and substitute therefor -agent- 
line 25, delete "alamono" and substitute therefor -akamono- 
Page 55, line 5, delete "sesami" and substitute therefor -sesame- 
line 20, delete "ampul" and substitute therefor -ampule- 
Page 57, line 14, delete "alter" and substitute therefor -alters- 
line 22, delete "the" 
line 25, delete "the" 
Page 61, line 1, delete "at" and substitute therefor -in- 
Page 62, line 2, delete "at" and substitute therefor -in- 
Page 63, line 10, delete "dose" and substitute therefor -does- 
Page 67, line 8, delete "the" 

line 13, before "cell" delete "a" 

line 20, before "similar" delete "the" and substitute therefor -a- 
line 23, before "similar" delete "the" and substitute therefor -a- 
line 25, delete "the" 

Page 70, line 4, delete "in" and substitute therefor -from- 

Page 71, line 16, after "used" insert -in- 

Page 72, line 9, delete "presipitates resulted" and substitute therefor -precipitates 
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resulting— 

line 12, delete "presipitates" and substitute therefor --precipitates- 
line 16, delete "to" insert -in~ 



Page 73, line 8, delete "the" 

Page 74, line 4, delete "at" and substitute therefor -in- 
line 8, delete "ubiquous" and substitute therefor -ubiquitous- 
line 13, delete "an embryo cell and a somatic cell" insert -the embryo cells 
and somatic cells- 
line 16, delete "their all" and substitute therefor -all their- 
line 17, after "such" delete "the" 

Page 75, line 1, delete "expresses highly" and substitute therefor -highly expresses- 

IN THE CLAIMS : 

Claim 1, page 83, line 2, delete "comprises" and substitute therefor -comprising- 
Claim 3, page 83, line 6, delete "comprises" and substitute therefor — comprising— 
Claim 4, page 83, line 8, delete "comprising" and substitute therefor -comprises- 



The above amendments correct typographical and clerical errors and do not 
constitute new matter. Entry of the above amendments prior to examination and 
early action on the merits are respectfully requested. 

Date: January 12, 2001 



REMARKS 



Respectfully submitted, 



Philippe Y. Riesen, Reg. No. 35,657 
Attorney for Applicants 

Customer No. 23,115 
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Technical Field 

The present invention relates to a human brain-derived novel protein (G 
protein-coupled receptor protein) or a salt thereof and a DNA encoding it. 

10 Background Technique 

Many hormones and neurotransmitters regulate the functions of the living 
body via specific receptor proteins present in a cell membrane. Many of these 
receptor proteins perform intracellular signal transmittance through activation of 
conjugated guanine nucleotide-binding protein (hereinafter abbreviated as G protein 

15 in some cases) and, since they have the common structure having seven 

transmembrane regions, they are collectively called G protein-coupled receptor proteins 
or seven transmembranes receptor protein. 

G protein-coupled receptor protein is present at various functional cell surfaces 
of cells or organs of the living body and carries an important role as a target for 

20 molecules which regulate the functions of cells or organs of the living body, for 
example, hormones, neurotransmitters and physiologically active substances. 

Revelation of the relationship between substances which regulate the 
complex functions within cells and organs of the various living bodies and specific 
receptor proteins therefore, in particular, G protein-coupled receptors elucidates the 

25 functions of cells and organs of various living bodies and provides a very important 
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mean for development of medicals related to the functions. 

For example, in central nervous system organs, regulation of the 
physiological functions of the brain is performed under the regulation by many 
hormones, neurotransmitters or physiologically active substances. In particular, 

5 neurotransmitters are present in various sites in the brain and perform the regulation 
of the physiological functions through each corresponding receptor protein. There 
are many unknown transmitters in the brain and it is thought that many of the 
structures of cDNA's encoding receptor proteins have not been reported yet. Further, 
whether a subtype of the known receptor protein is present or not has not been 

10 elucidated. 

Revelation of the relationship between substances which regulate the 
complicated functions within cells and organs of the various living bodies and specific 
receptor proteins therefore is a very important mean for developing medicals related to 
the functions. In addition, in order to effectively screen agonists and antagonists for 

15 a receptor protein and develop medicals, it is necessary to elucidate the functions of 
genes for receptor proteins which are expressed in the brain and allow the genes to be 
expressed in the suitable expressing system. 

Recently, as means for analyzing genes expressed in the living body, random 
analysis of the sequences of cDNA's have been actively studied and the sequences of 

20 fragments of cDNA T s thus obtained are registered in database as Expressed Sequence 
Tag (EST) and published. However, many EST's are only information in the 
sequence and it is difficult to presume the functions. 
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Summary of the Invention 

The present invention provides a human brain-derived novel protein (G 
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protein-coupled receptor protein), its partial peptide or a salt thereof, a DNA containing 
a DNA encoding the protein or its partial peptide, a recombinant vector containing the 
DNA, a transformant transformed with the recombinant vector, a process for 
producing the protein, an antibody to the protein, its partial peptide or the salt thereof, 

5 a method for determining a ligand for the protein (G protein-coupled receptor protein), 
a method of screening a compound for altering property of a ligand binding with the 
protein (G protein-coupled receptor protein) or a salt thereof, a kit for the screening, a 
compound for altering binding of a ligand obtainable by the screening method or the 
screening kit with the protein (G protein-coupled receptor protein) or a salt thereof, and 

10 a pharmaceutical containing a compound for altering property of a ligand binding with 
the protein (G protein-coupled receptor protein) or a salt thereof. 

The present inventors studies intensively and, as a result, we successfully 
isolated a cDNA encoding a human brain-derived novel protein (G protein-coupled 
receptor protein) and analyzed the entire nucleotide sequence. And when this 

15 nucleotide sequence was translated into an amino acid sequence, the first to the 

seventh transmembrane regions were confirmed on a hydrophobic plot and a protein 
encoded by the cDNA was confirmed to be the seventh membrane type G protein- 
coupled receptor protein. The present inventors further continued to study based on 
these findings and, as a result, completed the present invention. 

20 That is, the present invention provides: 

(1) A protein comprises the same or substantially the same amino acid sequence 
represented by SEQ ID No:l, SEQ ID No:3 or SEQ ID No:5, or a salt thereof, 

(2) A partial peptide of the protein according to the above item (1), or a salt thereof, 

(3) A DNA comprises a DNA having a nucleotide sequence encoding the protein 
25 according to the above item (1), 



(4) The DNA according to the above item (3), which comprising a nucleotide 
sequence represented by SEQ ID No:2, SEQ ID No:4 or SEQ ID No:6 5 

(5) A recombinant vector comprising the DNA according to the above item (3). 

(6) A transformant transformed with the recombinant vector according to the above 
5 item (5), 

(7) A process for producing the protein or a salt thereof according to the above item 
(1), which comprises culturing the transformant according to the above item (6), and 
producing and accumulating the protein according to the above item (1), 

(8) An antibody to the protein according to the above item (1), the partial peptide 
10 according to the above item (2) or a salt thereof, 

(9) A method for determining a ligand for the protein according to the above item (1) 
or a salt thereof, which comprises using the protein according to the above item (1), 
the partial peptide according to the above item (2) or a salt thereof. 

(10) A method for screening a compound or a salt thereof which alters property of a 
15 ligand binding with the protein according to the above item (1) or a salt thereof, which 

comprises using the protein to the above item (1), the partial peptide according to the 
above item (2) or a salt thereof, 

(1 1) A kit for screening a compound or a salt thereof which alters property of a ligand 
binding with the protein according to the above item (1) or a salt thereof, which 

20 comprises the protein according to the above item (1), the partial peptide according to 
the above item (2) or a salt thereof, 

(12) A compound or a salt thereof which alters property of a ligand binding with the 
protein according to the above item (1), or a salt thereof, which is obtainable by the 
method for screening according to the above item (10) or the kit for screening 

25 according to the above item (11). 



(13) A pharmaceutical which comprises a compound or a salt thereof which alters 
property of a ligand binding with the protein according to the above item (1) or a salt 
thereof, which is obtainable by the method for screening according to the above item 
(10) or the kit for screening according to the above item (11), 
5 (14) A DNA which hybridizes with the DNA according to the above item (3) under 
stringent conditions, 

(15) A nucleotide containing a nucleotide sequence encoding the protein according to 
the above item (1), and 

(16) A nucleotide containing a part of a nucleotide sequence which is complementary 
10 to a nucleotide sequence encoding the protein according to the above item (1). 

More particularly, the present invention provides: 

(17) The protein or a salt thereof according to the above item (1), wherein the protein 
is a protein containing: 

CD an amino acid sequence in which 1 or 2 or more (preferably around 1 - 30, 
15 more preferably around 1-9, most preferably a few) amino acids in an amino acid 

sequence of SEQ ID No.:l, SEQ ID No.:3 or SEQ ID No.:5 are deleted, (2) an amino 
acid sequence in which 1 or 2 or more (preferably around 1 - 30, more preferably 
around 1 - 10, most preferably a few) amino acids are added to an amino acid 
sequence of SEQ ID No.:l, SEQ ID No.:3 or SEQ ID No.:5, (3) an amino acid 
20 sequence in which 1 or 2 or more (preferably around 1 - 30, more preferably around 
1-10, most preferably a few) amino acids in an amino acid sequence of SEQ ID No.:l, 
SEQ ID No.:3 or SEQ ID No.:5 are substituted with other amino acids, or (§) an 
amino acid sequence in combination thereof, 

(18) A method for determining the ligand according to the above item (9), which 

25 comprises contacting the protein or a salt thereof according to the above item (1) or 



the partial peptide or a salt thereof according to the above item (2) with a test 
compound, 

(19) A method for determining the ligand according to the above item (9), wherein the 
ligand is angiotensin, bombesin, canabinoid, cholecystokinin, glutamine, serotonin, 
melatonin, neuropeptide Y, opioid, purine, vasopressin, oxytocin, PACAP, secretin, 
glucagon, calcitonin, adrenomedulin, somatostatin, GHRH, CRF, ACTH, GRP, PTH, 
VIP (vasoactive intestinal and related polypeptide), somatostatin, dopamine, motilin, 
amylin, bradykinin, CGRP (calcitonin gene related peptide), leukotriene, pancreastatin, 
prostaglandin, thromboxane, adenosine, adrenaline, a and fJ-chemokine (for example, 
IL-8, GROa, GROp, GROy, NAP-2, ENA-78, PF4, IP10, GCP-2, MCP-1, HC14, 
MCP-3, 1-309, MlPla, MIP-lp, RANTES and the like), endothelin, enterogastrin, 
histamine, neurotensin, TRH, pancreatic polypeptide, galanin, a-latrotoxin, 
neurexophilin, subtype thereof, or analogue thereof, 

(20) The method for determining a ligand according to the above item (9), wherein the 
ligand is a-latrotoxin, neurexophilin, subtype thereof, or analogue thereof, 

(21) The screening method according to the above item (10), wherein (i) the case 
where the protein or a salt thereof according to the above item (1) or the partial 
peptide or a salt thereof according to the above item (2) is contacted with a ligand, and 
(ii) the case where the protein or a salt thereof according to the above item (1) or the 
partial peptide or a salt thereof according to the above item (2) is contacted with a 
ligand and a test compound are compared, 

(22) A method for screening a compound or a salt thereof which alters property of a 
ligand binding with the protein or a salt thereof according to the above item (1), which 
comprises measuring and comparing an amount of a labeled ligand binding to the 
protein or a salt thereof according to the above item (1) or the partial peptide or a salt 



thereof according to the above item (2) in (i) the case where a labeled ligand is 
contacted with the protein or a salt thereof according to the above item (1) or the 
partial peptide or a salt thereof according to the above item (2) and the amount in (ii) 
the case where a labeled ligand and a test compound are contacted with the protein or 
a salt thereof according to the above item (1) or the partial peptide or a salt thereof 
according to the above item (3), 

(23) A method for screening a compound or a salt thereof which alters property of a 
ligand binding with the protein or a salt thereof according to the above item (1), which 
comprises measuring and comparing an amount of a labeled ligand binding with a cell 
having the protein according to the above item (1) in (i) the case where a labeled 
ligand is contacted with the cell, and the amount in (ii) the case where a labeled ligand 
and a test compound are contacted with the cell, 

(24) A method for screening a compound or a salt thereof which alters property of a 
ligand binding with the protein or a salt thereof according to the above item (1) which 
comprises measuring and comparing an amount of a labeled ligand binding with a 
membrane fraction of a cell having the protein according to the above item (1) in (i) 
the case where a labeled ligand is contacted with the cell, and the amount in (ii) the 
case where a labeled ligand and a test compound are contacted with the fraction, 

(25) A method for screening a compound or a salt thereof which alters property of a 
ligand binding with the protein or a salt thereof according to the above item (1) which 
comprises measuring and comparing an amount of a labeled ligand binding with a 
protein expressed on a cell membrane of the transformant according to the above item 
(6) in (i) the case where a labeled ligand is contacted with the protein by culturing the 
transformant, and the amount in (ii) the case where a labeled ligand and a test 
compound are contacted with the protein by culturing the transformant, 



(26) A method for screening a compound or a salt thereof which alters property of a 
ligand binding with the protein or a salt thereof according to the above item (1), which 
comprises measuring and comparing the cell stimulating activity via a protein in (i) 
the case where a compound which activates the protein or a salt thereof according to 
5 the above item (1) is contacted with a cell containing the protein according to the 
above item (1), and the activity in (ii) the case where the protein or a salt thereof 
according to the above item (1) and a test compound are contacted with a cell 
containing the protein according to the above item (1), 
□ (27) A method for screening a compound or a salt thereof which alters property of a 

SJ 10 ligand binding with the protein or a salt thereof according to the above item (1), which 
*p comprises measuring and comparing the cell stimulating activity via a protein 

fU expressed in the transformant according to the above item (6) in (i) the case where a 

y i 

compound or a salt thereof which activates the protein or a salt thereof according to 
the above item (1) is contacted with the protein by culturing the transformant 

F3 S 

fil 15 according to the above item (6), and the activity in (ii) the case where a compound 
which activates the protein or a salt thereof according to the above item (1) and a 
test compound are contacted with the protein by culturing the transformant according 
to the above item (6), 

(28) The screening method according to the above item (26) or (27), wherein the 
20 compound which activates the protein according to the above item (1) is angiotensin, 
bombesin, canabinoid, cholecystokinin, glutamine, serotonin, melatonin, neuropeptide 
Y, opioid, purine, vasopressin, oxytocin, PACAP, secretin, glucagon, calcitonin, 
adrenomedulin, somatostatin, GHRH, CRF, ACTH, GRP, PTH, VIP (vasoactive 
intestinal and related polypeptide), somatostatin, dopamine, motilin, amylin, 
25 bradykinin, CGRP (calcitonin gene related peptide), leukotriene, pancreastatin, 
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prostaglandin, thromboxane, adenosine, adrenaline, a and (3-chemokine (for example, 
IL-8, GROa, GRO(3, GROy, NAP-2, ENA-78, PF4, IP10, GCP-2, MCP-1, HC14, 
MCP-3, 1-309, MlPla, MIP-1|3, RANTES and the like), endothelin, enterogastrin, 
histamine, neurotensin, TRH, pancreatic polypeptide, galanin, a-latrotoxin, 
neurexophilin, subtype thereof, or analogue thereof, 

(29) The screening method according to the above item (26) or (27), wherein the 
compound which activates the protein according to the above item (1) is a-latrotoxin, 
neurexophilin, a subtype thereof, or an analogue thereof, 

(30) A compound which alters property of a ligand binding with the protein or a salt 
thereof, which is obtainable by the screening method according to the above item (21) 
to (28), or a salt thereof, 

(31) A pharmaceutical which comprises a compound which alters property of a ligand 
binding with the protein or a salt thereof according to the above item (1), which is 
obtainable by the screening method according to the above item (21) to (28), or a salt 
thereof, 

(32) A kit for the screening according to the above item (11), which comprises a cell 
containing the protein according to the above item (1), 

(33) A kit for the screening according to the above item (1 1), which comprises a 
membrane fraction of a cell containing the protein according to the above item (1), 

(34) A kit for the screening according to the above item (11), which comprises a 
protein expressed on a cell membrane of the transformant according to the above item 
(6) by culturing the transformant, 

(35) A compound which alters property of a ligand binding with the protein or a salt 
thereof, which is obtainable by the kit for screening according to the above item (32) 
to (34), or a salt thereof, 



(36) A pharmaceutical which comprises a compound which alters property of a ligand 
binding with the protein or a salt thereof according to the above item (1), which is 
obtainable by the kit for screening according to the above item (32) to (34), or a salt 
thereof, 

(37) A method for quantitating the protein according to the above item (1), the partial 
peptide according to the above item (2) or a salt thereof, which comprises contacting 
the antibody according to the above item (8) with the protein according to the above 
item (1), the partial peptide according to the above item (2) or a salt thereof, 

(38) A method for quantitating the protein according to the above item (1), the partial 
peptide according to the above item (2) or a salt thereof in a specimen solution, which 
comprises competitively reacting the antibody according to the above item (8) with 
the test solution and the labeled protein according to the above item (1), the partial 
peptide according to the above item (2) or a salt thereof, and determining a ratio of the 
protein according to the above item (1), the partial peptide according to the above 
item (2) or a salt thereof which is bound to the antibody, 

(39) A method for quantitating the protein according to the above item (1), the partial 
peptide according to the above item (2) or a salt thereof in a specimen solution, which 
comprises reacting the specimen solution with the antibody according to the above 
item (8) and the labeled antibody according to the above item (8) which is 
unsolubilized on a carrier simultaneously or successively, and determining the activity 
of a labeling agent on the unsolubilized carrier. 

Brief Description of the Drawings 

Fig. 1 shows a nucleotide sequence encoding a human brain-derived protein 
of the present invention obtained in Example 1 and an amino acid sequence predicted 
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therefrom (continued to Fig. 2). 

Fig. 2 shows a nucleotide sequence encoding a human brain-derived protein 
of the present invention obtained in Example 1 and an amino acid sequence predicted 
therefrom (continued from Fig. 1). 

5 Fig. 3 shows a hydrophobic plot of a human brain-derived protein of the 

present invention, which was made based on the amino acid sequences shown in Fig. 1 
and Fig. 2. Parts designated by 1 - 7 show a hydrophobic domain. 

Fig. 4 shows an amino acid sequence predicted from a nucleotide sequence 
encoding a human brain-derived protein of the present invention obtained in Example 

10 1 (a sequence represented by HK05006 in the figure) and an amino acid sequence 
predicted from a nucleotide sequence encoding a human brain-derived protein of the 
present invention obtained in Example 2 (a sequence represented by HK05490 in the 
figure)(continued to Fig. 5). 

Fig. 5 shows an amino acid sequence predicted from a nucleotide sequence 

15 encoding a human brain-derived protein of the present invention obtained in Example 
1 (a sequence represented by HK05006 in the figure) and an amino acid sequence 
predicted from a nucleotide sequence encoding a human brain-derived protein of the 
present invention obtained in Example 2 (a sequence represented by HK05490 in the 
figure)(continued from Fig. 4). 

20 Fig. 6 shows a hydrophobic plot of a human brain-derived protein of the 

present invention, which was made based on the amino acid sequence predicted based 
on a nucleotide sequence of a DNA encoding a human brain-derived protein of the 
present invention obtained in Example 2. Part designated by 1 - 7 show a 
hydrophobic domain. 

25 Fig. 7 shows a nucleotide sequence of a DNA encoding a human brain- 



derived protein of the present invention obtained in Example 2, and an amino acid 
sequence predicted therefrom (continued to Fig. 8). 

Fig. 8 shows a nucleotide sequence of a DNA encoding a human brain- 
derived protein of the present invention obtained in Example 2 ? and an amino acid 
sequence predicted therefrom (continued from Fig. 7 and continued to Fig. 9). 

Fig. 9 shows a nucleotide sequence of a DNA encoding a human brain- 
derived protein of the present invention obtained in Example 2, and an amino acid 
sequence predicted therefrom (continued from Fig. 8 and continued to Fig. 10). 

Fig. 10 shows a nucleotide sequence of a DNA encoding a human brain- 
derived protein of the present invention obtained in Example 2, and an amino acid 
sequence predicted therefrom (continued from Fig. 9 and continued to Fig. 11). 

Fig. 11 shows a nucleotide sequence of a DNA encoding a human brain- 
derived protein of the present invention obtained in Example 2 ? and an amino acid 
sequence predicted therefrom (continued from Fig. 10 and continued to Fig. 12). 

Fig. 12 shows a nucleotide sequence of a DNA encoding a human brain- 
derived protein of the present invention obtained in Example 2, and an amino acid 
sequence predicted therefrom (continued from Fig. 11 and continued to Fig. 13). 

Fig. 13 shows a nucleotide sequence of a DNA encoding a human brain- 
derived protein of the present invention obtained in Example 2, and an amino acid 
sequence predicted therefrom (continued from Fig. 12 and continued to Fig. 14). 

Fig. 14 shows a nucleotide sequence of a DNA encoding a human brain- 
derived protein of the present invention obtained in Example 2, and an amino acid 
sequence predicted therefrom (continued from Fig. 13 and continued to Fig. 15). 

Fig. 15 shows a nucleotide sequence of a DNA encoding a human brain- 
derived protein of the present invention obtained in Example 2, and an amino acid 
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sequence predicted therefrom (continued from Fig. 14). 

Fig. 16 shows an amino acid sequence predicted from a nucleotide sequence 
of a DNA encoding a human brain-derived protein of the present invention obtained in 
Example 1 (a sequence represented by HK05006 in the figure), an amino acid 
sequence predicted from a nucleotide sequence of a DNA encoding a human brain- 
derived protein of the present invention obtained in Example 2 (a sequence 
represented by HK05490 in the figure) and an amino acid sequence predicted from a 
nucleotide sequence of a DNA encoding a human brain-derived protein of the present 
invention obtained in Example 3 (a sequence represented by HH02631 in 
figure)(continued to Fig. 17). 

Fig. 17 shows an amino acid sequence predicted from a nucleotide sequence 
of a DNA encoding a human brain-derived protein of the present invention obtained in 
Example 1 (a sequence represented by HK05006 in the figure), an amino acid 
sequence predicted from a nucleotide sequence of a DNA encoding a human brain- 
derived protein of the present invention obtained in Example 2 (a sequence 
represented by HK05490 in the figure) and an amino acid sequence predicted from a 
nucleotide sequence of a DNA encoding a human brain-derived protein of the present 
invention obtained in Example 3 (a sequence represented by HH02631 in the 
figure)(continued to Fig.18). 

Fig. 18 shows an amino acid sequence predicted from a nucleotide sequence 
of a DNA encoding a human brain-derived protein of the present invention obtained in 
Example 1 (a sequence represented by HK05006 in the figure), an amino acid 
sequence predicted from a nucleotide sequence of a DNA encoding a human brain- 
derived protein of the present invention obtained in Example 2 (a sequence 
represented by HK05490 in the figure) and an amino acid sequence predicted from a 
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nucleotide sequence of a DNA encoding a human brain-derived protein of the present 
invention obtained in Example 3 (a sequence represented by HH02631 in the 
figure)(continued to Fig. 19). 

Fig. 19 shows an amino acid sequence predicted from a nucleotide sequence 
of a DNA encoding a human brain-derived protein of the present invention obtained in 
Example 1 (a sequence represented by HK05006 in the figure), an amino acid 
sequence predicted from a nucleotide sequence of a DNA encoding a human brain- 
derived protein of the present invention obtained in Example 2 (a sequence 
represented by HK05490 in the figure) and an amino acid sequence predicted from a 
nucleotide sequence of a DNA encoding a human brain-derived protein of the present 
invention obtained in Example 3 (a sequence represented by HH02631 in the 
figure)(continued to Fig.20). 

Fig. 20 shows an amino acid sequence predicted from a nucleotide sequence 
of a DNA encoding a human brain-derived protein of the present invention obtained in 
Example 1 (a sequence represented by HK05006 in the figure), an amino acid 
sequence predicted from a nucleotide sequence of a DNA encoding a human brain- 
derived protein of the present invention obtained in Example 2 (a sequence 
represented by HK05490 in the figure) and an amino acid sequence predicted from a 
nucleotide sequence of a DNA encoding a human brain-derived protein of the present 
invention obtained in Example 3 (a sequence represented by HH02631 in the 
figure)(continued from Fig. 19). 

Fig. 21 shows a nucleotide sequence contained in the plasmid pHH02631 
obtained in Example 3 (continued to Fig. 22). 

Fig. 22 shows a nucleotide sequence contained in the plasmid pHH02631 
obtained in Example 3 (continued to Fig. 23). 
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Fig. 23 shows a nucleotide sequence contained in the plasmid pHH02631 
obtained in Example 3 (continued to Fig. 24). 

Fig. 24 shows a nucleotide sequence contained in the plasmid pHH02631 
obtained in Example 3 (continued from Fig. 23). 

Fig. 25 shows a hydrophobic plot of a human brain-derived protein of the 
present invention, which was made based on an amino acid sequence predicted from a 
nucleotide sequence of a DNA encoding a human brain-derived protein of the present 
invention obtained in Example 3. Parts designated by 1 - 7 show a hydrophobic 
domain. 

Best Mode for Carrying Out the Invention 

A protein of the present invention (G protein-coupled receptor protein) is a 
receptor protein containing the same or substantially the same amino acid sequence as 
amino acid sequence represented by SEQ ID No.:l [amino acid sequence of Fig. 1 and 
Fig. 2], an amino acid sequence represented by SEQ ID No.:3 [amino acid sequence 
represented by HK05490 in Fig.4 and Fig. 5;an amino acid sequence in Fig.7 to Fig. 
15] or an amino acid sequence represented by SEQ ID No.:5 [amino acid sequence 
represented by HH02631 Fig. 16 to Fig.20] (hereinafter a protein of the present 
invention (G protein-coupled receptor protein) or a salt thereof is abbreviated as 
present protein in some cases)))). 

Present protein (G protein conjugated type protein) may be derived from, for 
example, in cases of human being and mammal (for example, guinea pig, rat, mouse, 
rabbit, pig, sheep, cow, monkey and the like), any cell (for example, spleen cell, nerve 
cell, glia cell, pancreatic p cell, marrow cell, mesangial cell, Langerhans T s cell, 
epidermic cell, epithelial cell, endothelial cell, fibroblast, fibrocyte, myocyte, fat cell, 
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immunocyte (for example, macrophage, T cell, B cell, natural killer cell, mast cell, 
neutrophil, basophil, eosinophil, monocyte), megakaryocyte, synovial cell, 
chondrocyte, bone cell, osteoblast, osteoclast, mammary cell, hepatic cell or 
interstitial cell, or precursor cell, stem cell or cancer cell thereof) and blood cell (for 

5 example, MEL, Ml, CTLL-2, HT-2, WEHI-3, HL-60, JOSK-1, K562, ML-1, 

MOLT-3, MOLT-4, MOLT-10, CCRF-CEM, TALL-1, Jurkat, CCRT-HSB-2, KE-37, 
SKW-3, HUT-78, HUT-102, H9, U937, THP-1, HEL, JK-1, CMK, KO-812, MEG-01 
and the like), or any tissue in which the above cells are present, for example, brain, 
each site of brain (bulb olfactorius, tonsil nucleus, cerebral basal bulb, hippocampus, 

10 thalamus, hypothalamus, subthalamic nucleus, cerebral cortex, meddula oblongata, 
cerebellum, occipital lobe, frontal lobe, temporal lobe, putamen, caudatum, corpus 
callosum, nigra), spinal cord, pituitary gland, stomach, pancreas, kidney, liver, gonad, 
thyroid gland, cholecystis, bone marrow, drenal gland, skin, muscle, lung, alimentary 
tract (for example, large intestine, small intestine), blood vessel, cardiac thymus, 

15 spleen, submadibular gland, peripheral blood, peripheral blood cell, prostate, testis, 
testicle, ovary, placenta, uterus, bone, joint, skeletal muscle (in particular, brain and 
respective sites of brain), or a synthetic protein. 

An amino acid sequence which is the same or substantially the same as an 
amino acid sequence represented by SEQ ID No.:l, SEQ ID No.:3 or SEQ ID No.: 5, 

20 there are an amino acid sequence having about 50% or more, preferably about 70% or 
more, more preferably about 80% or more, further preferably about 90% or more, 
most preferably about 95% or more homology with an amino acid sequence 
represented by SEQ ID No.:l, SEQ ID No.:3 or SEQ ID No.: 5. 

As a protein having an amino acid sequence which is the same or 

25 substantially the same as an amino acid sequence represented by SEQ ID No.:l, SEQ 



ID No.:3 or SEQ ID No.: 5, a protein having the substantially same amino acid 
sequence as an amino acid sequence represented by SEQ ID No.:l, SEQ ID No.:3 or 
SEQ ID No.: 5 and having substantially the same nature of activity as that of an amino 
acid sequence represented by SEQ ID No.:l, SEQ ID No.:3 or SEQ ID No.: 5. 

5 As the activity of substantially the same nature, for example, there is a ligand 

binding property, signal information transmitting action and the like. "Substantially 
the same" denotes that their activities are the same in nature. Therefore, it is 
preferable that the activities such as ligand binding activity and signal information 
transmitting action are equivalent (for example, about 0.5-2-fold) but quantitative 

10 elements such as an extent of these activities and a molecular weight of a protein may 
be different. 

Measurement of the activities such as ligand binding and signal transmitting 
action can be performed according to the method known per se but, for example, 
measurement can be performed according to a method for determining a ligand or a 

15 method for screening described below. 

In addition, as present protein, proteins having CD an amino acid sequence in 
which 1 or 2 or more (preferably around 1 - 30, more preferably around 1 - 10, further 
preferably a few (1 or 2)) amino acids in an amino acid sequence represented by SEQ 
ID No.:l, SEQ ID No.:3 or SEQ ID No.: 5 are deleted, (2) an amino acid sequence in 

20 which 1 or 2 or more (preferably around 1 - 30, more preferably around 1 - 10, further 
preferably a few (1 or 2)) amino acids are added to an amino acid sequence 
represented by SEQ ID No.:l, SEQ ID No.:3 or SEQ ID No.: 5, (3) an amino acid 
sequence in which 1 or 2 or more (preferably around 1 - 30, more preferably around 1 
- 10, further preferably a few (1 or 2)) amino acids in an amino acid sequence 

25 represented by SEQ ID No.:l, SEQ ID No.:3 or SEQ ID No.: 5 are substituted with an 



another amino acid, or @ amino acid sequence in combination thereof may be used. 

In present protein, a left end is a N-terminal (amino terminal) and a right end 
is a C-terminal (carboxyl terminal) according to the usual convention. In present 
protein including a protein having an amino acid sequence represented by SEQ ID 
No.:l, SEQ ID No.:3 or SEQ ID No.:5, a C-terminal is usually a carboxyl group (- 
COOH) or carboxylate (-COCT) but a C-terminal may be amide (-CONH 2 ) or ester (- 
COOR). 

As R in an ester, Ci. 6 alkyl group such as methyl, ethyl, n-propyl, isopropyl 
and n-butyl, C 3 -s cycloalkyl group such as cyclopentyl and cyclohexyl, C6-12 aryl group 
such as phenyl and a-naphthyl, phenyl-Ci_ 2 alkyl group such as benzyl and phenethyl, 
or C7-14 aralkyl group such as a-naphthyl-Ci. 2 alkyl group such as a-naphthylmethyl 
as well as pivaloyloxymethyl group which is used for an oral ester may be used. 

When present protein has a carboxyl group (carboxylate) at a site other than a 
terminal, a protein in which a carboxyl group is amidated or esterified is contained in 
present protein. As an ester of this case, for example, the aforementioned C-terminal 
ester and the like are used. 

Further, the aforementioned protein in which an amino group of a methionine 
residue at a N-terminal is protected with a protecting group (for example, C1-6 acyl 
group such as formyl group, acetyl group), in which a N-terminal side is cut in the 
living body and the produced glutamyl group is pyroglutamine-oxidized, or in which a 
substituent (for example, -OH, -COOH, amino group, imidazole group, indole group, 
guianidino group) on a side chain of an intramolecular amino acid is protected with a 
suitable protecting group (for example, C1-6 acyl group such as formyl group, acetyl 
group), and a glucoprotein in which a sugar chain is bound are included in present 
protein. 
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As an embodiment of present protein, for example, a human-derived (more 
preferably human brain-derived) protein having an amino acid sequence represented 
by SEQ ID No.:l, SEQ ID No.:3 or SEQ ID No.:5 and the like are used. 

As a partial peptide of present protein (hereinafter referred to as partial 
peptide in some cases), any partial peptide may be used as long as it is a partial 
peptide of the aforementioned present protein, for example, a site which is protruding 
outside a cell membrane and has a receptor activity within present protein is used. 

More particularly, as a partial peptide of a protein having an amino acid 
sequence represented by SEQ ID No.:l, SEQ ID No.:3 or SEQ ID No.:5, it is a peptide 
containing a part which is analyzed to be an extracellular region (hydrophilic site) in 
hydrophobic plot analysis shown by [Fig.3], [Fig.6] or [Fig. 25]. In addition, a 
peptide containing a hydrophobic region in its part may be also used. A peptide 
containing separately an individual domain may be used, a peptide of a part containing 
a plurality of domains at the same time may be used. 

Regarding the number of amino acids of a partial peptide of the present 
invention, a peptide having at least 20 or more, preferably 50 or more, more preferably 
100 or more amino acid sequences among component amino acid sequences of the 
aforementioned present protein is preferable. 

"Substantially the same amino acid sequence" denotes an amino acid 
sequence having about 50% or more, preferably about 70% or more, more preferably 
about 80% or more, further preferably about 90% or more, most preferably about 95% 
or more homology with these amino acid sequences. 

Here, "substantially the same nature of activity" is as defined above. 
Measurement of "substantially the same nature of activity" can be performed as 
described above. 
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In addition, in a partial peptide of the present invention, 1 or 2 or more 
(preferably around 1 - 10, more preferably a few (1 or 2) amino acids may be deleted 
from the aforementioned amino acid sequence, 1 or 2 or more (preferably around 1 - 
20, more preferably around 1-10, further preferably a few (1 or 2) amino acids may 
be added to the aforementioned amino acid sequence, or 1 or 2 or more (preferably 
around 1-10, more preferably around 1-5, further preferably a few (1 or 2) amino 
acids in the aforementioned amino acid sequence may be substituted with an another 
amino acid. 

In addition, in a partial peptide of the present invention, a C-terminal is 
usually a carboxyl group (-COOH) or carboxylate (-COO - ) but, as in the 
aforementioned present protein, a C-terminal may be amide (-CONH2) or ester (- 
COOR). 

Further, as in the aforementioned present protein, a partial peptide in which 
an amino group of a methionine residue of a N-terminal is protected with a protecting 
group, a partial peptide in which a N-terminal side is cut in the living body and the 
produced Gin is pyroglutamine-oxidized, a partial peptide in which a substituent on a 
side chain of an intramolecular amino acid is protected with a suitable protecting 
group, and a composite peptide such as a glucopeptide in which a sugar chain is bound 
thereto are included in a partial peptide of the present invention. 

In addition, in a partial peptide of the present invention, a C-terminal is 
usually a carboxyl group (-COOH) or carboxylate (-COO) but, as in the 
aforementioned present protein, a C-terminal may be amide (-CONH 2 ) or ester (- 
COOR). 

As salts of present protein or a partial peptide thereof, inter alia, 
physiologically acceptable acid addition salts are preferable. As such the salt, for 
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example, salts with inorganic acids (such as hydrocloric acid, phosphoric acid, 
hydrobromic acid, sulfuric acid), salts with organic acids (such as acetic acid, formic 
acid, propioic acid, fumaric acid, maleic acid, succinic acid, tartaric acid, citric acid, 
malic acid, oxalic acid, benzoic acid, methanesulfonic acid, benzenesulfonic acid) and 
the like are used. 

Present protein or a salt thereof can be prepared from the aforementioned 
cells or tissues derived from human or a mammal by the method of purifying a protein 
which is known per se, or may be prepared by culturing a transformant containing a 
DNA encoding present protein described below. Alternatively, the protein may be 
prepared by a method for synthesizing a protein described below or a similar method. 

When prepared from tissues or cells of human being or a mammal, tissues or 
cells of human being or a mammal are homogenized and, thereafter, extraction is 
performed with an acid or the like, and the extract may be purified and isolated by 
combining chromatography such as reverse phase chromatography, ion-exchange 
chromatography and the like. 

In order to synthesize present protein, or a partial peptide thereof or a salt 
thereof or an amide thereof, a commercially available resin for synthesizing a protein 
may be usually used. As such the resin, for example, there are chloromethyl resin, 
hydroxymethyl resin, benzhydrylamine resin, aminomethyl resin, 4- 
benzyloxybenzylalcohol resin, 4-methylbenzhydrylamine resin, PAM resin, 4- 
hydroxymethylmethylphenylacetamidemethyl resin, polyacrylamide resin, 4-(2 r ,4 r - 
dimethoxyphenyl-hydroxymethyl)phenoxy resin, 4-(2 r ,4 T -dimethoxyphenyl-Fmoc 
aminoethyl)phenoxy resin and the like. By using such the resin, a-amino acid and an 
amino acid having a side functional group suitably protected are condensed on a resin 
as a sequence of a protein of interest according to various condensing methods which 
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are known per se. At the end of a reaction, a protein is cut from a resin and at the 
same time various protecting groups are removed and, further, an intramolecular 
disulfide linkage forming reaction is performed and a protein of interest or an amide 
thereof is obtained. 

5 As the aforementioned condensation of a protected amino acid, although 

various activating reagents which can be used for synthesizing a protein may be used, 
in particular, carbodiimides are better. As carbodiimides, DCC, N T ,N'- 
diisopropylcarbodiimide, N-ethyl-N t -(3-dimethylaminoprolyl)carbodiimide and the 
like are used. For activation by them, a protected amino acid is directly added to a 

10 resin together with a racemization inhibiting agent (for example, HOBt, HOOBt), or 
after a protected amino acid is activated in advance as a symmetrical anhydride or 
HOBt ester or HOOBt ester, it may be added to a resin. 

A solvent used for activating a protected amino acid or condensing with a 
resin may be appropriately selected from solvents which are known to be used for a 

15 protein synthesizing reaction. For example, acid amides such as N,N- 

dimethylformamide, N,N-dimethylacetamide, N-methylpyrrolidone and the like, 
halogenated hydrocarbons such as methyl chloride, chlorofom and the like, alcohols 
such as trifluoroethanol and the like, sulfoxides such as dimethyl sulfoxide and the 
like, ethers such as pyridine, dioxane, tetrahydrofuran and the like, nitriles such as 

20 acetonitrile, propionitrile and the like, esters such as methyl acetate, ethyl acetate and 
the like or an appropriate mixture thereof may be used. A reaction temperature is 
appropriately selected from a range which is known to be used for a protein binding 
forming reaction and is usually selected from a range of about -20°C to 50°C. An 
activated amino acid derivative is usually used at 1.5-4 fold excess amount. When 

25 condensation is insufficient as a result of a test using a ninhidrin reaction, sufficient 



condensation can be performed by repeating a condensation reaction without leaving a 
protecting group. When sufficient condensation is not obtained even by repeating a 
reaction, an unreacted amino acid may be acetylated using acetic anhydride or 
acetylimidazole. 

As a protecting group for a raw material amino acid, for example, Z, Boc, 
tertiary pentylcarbonyl, isobornyloxycarbonyl, 4-methoxybenzyloxycarbonyl, Cl-Z, 
Br-Z, adamantyloxycarbonyl, trifluoroacetyl, phthaloyl, formyl, 2-nitrophenylsulfonyl, 
diphenylphosphinothioyl, Fmoc and the like are used. 

A carboxyl group can be protected by, for example, alkylesterification 
(straight, branched or cyclic alkylesterification such as methyl, ethyl, propyl, butyl, 
tertiary-butyl, cyclopentyl, cyclohexyl, cyclopentyl, cyclooctyl, 2-adamantyl and the 
like), aralkylesterification (for example, benzylester, 4-nitrobenzylester, 4- 
methoxybenzylester, 4-chlorobenzylester, benzhydrylesterification), 
phenacylesterification, benzyloxycarbonylhydrizidation, tertiary - 
butoxycarbonylhydrizidation, tritylhydrizidation and the like. 

A hydroxy group of serine can be protected by, for example, esterification or 
etherification. As a group suitable for this esterification, for example, lower 
alkanoyl group such as acetyl group, aroyl group such as benzoyl group, a group 
derived from carbonic acid such as benzyloxycarbonyl group, ethoxycarbonyl group 
and the like are used. In addition, a group suitable for etherification, for example, 
there are benzyl group, tetrhydropyranyl group, t-butyl group and the like. 

As a protecting group for a phenolic hydroxy group of thyrosine, for example, 
Bzl, Cl2-Bzl, 2-nitobenzyl, Br-Z, tertiary-butyl and the like are used. 

As a protecting group for imidazole of histidine, for example, Tos, 4- 
methoxy-2,3,6-trimethylbenzenesulfonyl, DNP, benzyloxymethyl, Bum, Boc, Trt, 
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Fmoc and the like are used. 

As activated carboxyl group of a raw material, for example, corresponding 
anhydride, azide, active ester [ester with alcohol (for example, pentachlorophenol/ 
2,4,5-trichlorophenol, 2,4-dinitrophenol, cyanomethylalcohol, para-nitrophenol, 
HONB, N-hydroxysuccinimide, N-hydroxyphthalimide, HOBt)] and the like are used. 
As an activated amino group of a raw material, for example, corresponding 
phosphoric amide is used. 

As a method of removing (eliminating) a protecting group, for example, 
catalytic reduction in a hydrogen stream in the presence of a catalyst such as Pd-black 
or Pd-carbon, treatment with an acid such as anhydrous hydrofluoric acid, 
methanesulfonic acid, trifluoromethanesulfonic acid, trifluoroacetic acid or a mixture 
thereof, treatment with a base such as diisopropylethylamine, triethylamine, piperidine 
and the like, and reduction with sodium in liquid ammonia are used. In the acid 
treatment, for example, the addition of a cation capturing agent such as anisole, 
phenol, thioanisole, methacresol, paracresol, dimethyl sulfide, 1,4-butanediol, 1,2- 
ethanedithiol and the like is effective. In addition, 2,4-dinitrophenyl group used as a 
protecting group for imidazole of histidine is removed by treatment with thiophenol, 
and formyl group used as a protecting group for indole of tryptophan is also removed 
by alkali treatment with an aqueous dilute solution of sodium hydroxide, dilute 
ammonia and the like, in addition to deprotection by the aforementioned acid 
treatment in the presence of 1,2-ethanedithiol, 1,4-butanedithiol and the like. 

Protection of functional groups which should not be involved in a reaction of 
a raw material and protecting group, elimination of the protecting groups, and 
activation of functional groups which should be involved in a reaction can be 
appropriately selected from the known groups and the known means. 
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As an another method for obtaining an amide of a protein, for example, an a 
-carboxyl group of a carboxyl terminal amino acid is first amidated for protection and, 
thereafter, a peptide (protein) chain is extended to a desired chain length on an amino 
group side, a protein in which only a protecting group for a N-terminal a-amino acid 
of the peptide chain is removed and a protein in which only a protecting group for a 
C-terminal carboxyl group is removed are prepared, and both proteins are condensed 
in the aforementioned mixed solvent. The details of a condensing reaction are as 
defined above. After a protected protein obtained by condensation is purified, all the 
protecting groups can be removed by the aforementioned method to obtain a crude 
desired protein. The crude protein can be purified by the known various purifying 
means and main fractions can be lyophylized to obtain an amide of a desired protein. 

In order to obtain an ester, for example, after a a-carboxyl group of a carboxy 
terminal amino acid is condensed with a desired alcohols to make an amino acid ester, 
an ester of a desired protein can be obtained as in an amide of a protein. 

Present protein and a salt thereof can be prepared according to the method of 
synthesizing a peptide which is known per se, or by cutting present protein with a 
suitable peptidase. A method of synthesizing a peptide may be by a solid phase 
synthesizing method or a solution phase synthesizing method. That is, a partial 
peptide or amino acids which can constitute present protein can be condensed with the 
remaining part and, when a product has a protecting group, a protecting group can be 
eliminated to prepare a peptide of interest. As the known condensing method and 
elimination of a protecting group, for example, there are methods described in the 
following (D-d). 

(D M. Bondanszky and M.A. Ondetti, Peptide Synthesis, Interscience 
Publishers, New York (1966), 
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(2) Schroeder and Luebke, The Peptide, Academic Press, New York (1965), 

(3) Nobuo Izumiya and others, Fundament and Experiment of Peptide 
Synthesis, Maruzen (K.K.)(1975) 

@ Haruaki Yajima and Shunpei Sakakibara, Biochemistry Experiment 1, 
Chemistry for Proteins IV, 205, (1977), 

® Supervised by Haruaki Yajima, Development of Drugs, Second Series, 
voL14, Peptide Synthesis, Hirokawa Shoten. 

In addition, after a reaction, a partial peptide of the present invention can be 
purified and isolated by combining, for example, solvent extraction, distillation, 
column chromatography, liquid chromatography, recrystallization and the like. 
When a partial peptide obtained by the aforementioned method is a free compound, it 
can be converted into a suitable salt by the known method and, conversely, when it is 
obtained as a salt, it can be converted into a free compound by the known method. 

As a DNA encoding present protein, it may be any DNA as long as it contains 
a nucleotide sequence encoding the aforementioned present protein. In addition, it 
may be any of a genomic DNA, a genomic DNA library, a cDNA derived from the 
aforementioned cells or tissues, a cDNA library derived from the aforementioned cells 
or tissues, and a synthetic DNA. A vector used in a library may be any of 
bacteriophage, plasmid, cosmid, phagemide and the like. In addition, a total RNA or 
a mRNA fraction is prepared from the aforementioned cells or tissues, which may be 
used to directly amplify by Reverse Transcriptase Polymerase Chain Reaction 
(hereinafter, abbreviated as RT-PCR method). 

More particularly, a DNA encoding present protein may be, for example, a 
DNA having a nucleotide sequence which hybridizes with a nucleotide sequence 
represented by SEQ ID No.:2, SEQ ID No.:4 or SEQ ID No.:6, or any DNA having a 
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nucleotide sequence which hybridizes with a nucleotide sequence represented by SEQ 
ID No.:2, SEQ ID No.:4 or SEQ ID No.:6 under the stringent conditions and encoding 
a protein having substantially the same nature of activity (for example, ligand binding 
activity, signal information transmitting action and the like) as that of present protein. 

5 As a DNA which can hybridize with a nucleotide sequence represented by 

SEQ ID No.:2, SEQ ID No.:4 or SEQ ID No.:6, a DNA having a nucleotide sequence 
having about 70% or more, preferably about 80% or more, more preferably about 90% 
or more, most preferably about 95% or more homology with a nucleotide sequence 
represented by SEQ ID No.:2, SEQ ID No.:4 or SEQ ID No.:6 is used. 

10 Hybridization can be performed according to the method known per se or a 

similar method, for example, a method described in Molecular Cloning, 2nd (J. 
Sambrook et al., Cold Spring Harbor Lab. Press, 1989). In addition, when a 
commercially available library is used, hybridization can be performed by a method 
described in the attached specification. More preferably, hybridization can be 

15 performed according to the high stringent conditions. 

High stringent conditions show the conditions in which the sodium 
concentration is about 19-40 mM, preferably about 19-20 mM, and a temperature is 
about 50-70°C, preferably about 60-65°C. In particular, the case where the sodium 
concentration is about 19 mM and a temperature is about 65°C is the most preferable. 

20 More particularly, as a DNA encoding a protein having an amino acid 

sequence represented by SEQ ID No.:l, SEQ ID No.:3 or SEQ ID No.:5, a DNA 
having a nucleotide sequence represented by SEQ ID No.:2, SEQ ID No.:4 or SEQ ID 
No.:6 is used. 

A nucleotide (oligonucleotide) a nucleotide sequence having a nucleotide 
25 sequence encoding present protein, or having a part of a nucleotide sequence 



complementary to the aforementioned nucleotide sequence is meant to include not 
only a DNA but also a RNA encoding present protein or a partial peptide thereof. 

According to the present invention, an antisense • (oligo)nuclotide (nucleic 
acid) can be designed and synthesized based on a nucleotide sequence information of 
a nucleotide sequence encoding a cloned or sequenced protein. Such the 
(oligo)nuclotide (nucleic acid) can hybridize with a RNA of a G protein coupled 
receptor protein gene. Synthesis or function of the RNA can be inhibited, or 
expression of a G protein coupled receptor protein gene can be regulated and 
controlled via interaction with a G protein coupled receptor protein related RNA. An 
(oligo)nuclotide complementary to a selected sequence of a G protein coupled 
receptor protein related RNA, and an (oligo)nuclotide which can specifically 
hybridize with a G protein coupled receptor protein related RNA are useful for 
regulating and controlling expression of a G protein coupled receptor protein gene in 
or outside the living body and also useful for treating or diagnosing diseases. 

Term "corresponding" means to have homology with or complementary to a 
particular sequence of a nucleotide, a nucleotide sequence or a nucleic acid including 
a gene. "Corresponding" between a nucleotide, a nucleotide sequence or a nucleic 
acid and a peptide (protein) denotes an amino acid of a peptide (protein) under 
direction derived from a nucleotide (nucleic acid) sequence or a complementary 
sequence thereof. Although 5 T terminal hairpin loop, 5' terminal 6 base pair repeat, 5 ? 
terminal untranslated region, polypeptide translation initiation codon, protein coding 
region, ORF translation initiation codon, 3'terminal untranslated region, 3'terminal 
palindrome region, and 3'terminal hairpin loop can be selected as a preferable target 
region, any region within a G protein conjugated type protein gene can be selected as a 
target. 
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Relationship between a nucleic acid of interest and an (oligo)nucleotide 
which is complementary to at least a part of a target region, and relationship between a 
subject and an (oligo)nucleotide which can hybridize with the subject can be said to be 
"antisense". As an antisense (oligo)nucleotide, there are a polydeoxynucleotide 
5 containing 2-deoxy-D-ribose, a polydeoxynucleotide containing D-ribose, an another 
type of polynucleotide which is N-glycoside of pyrine or pyrimidine base, or an 
another polymer having a non-nucleotide skeleton (for example, a commercially 
available protein nucleic acid and a synthetic sequence-specific nucleic acid polymer) 
or an another polymer containing a special linkage (provided that the polymer 

10 contains a nucleotide having arrangement permitting a phase pairing or base 

attachment found in a DNA or a RNA). They can be a double-stranded DNA, a 
single-stranded DNA, a double-stranded RNA, a single-stranded RNA, or a 
DNA: RNA hybrid, further may be an unmodified polynucleotide or an unmodified 
oligonucleotide, or further may have the known modification added, for example, may 

15 have a label which is known in the art, may have a cap added, may be methylated, may 
have 1 or more natural nucleotides substituted with an analogue, may have an 
intramolecular nucleotide modified, for example, may have non-charged linkage (for 
example, methylphosphonate, phosphotriester, phosphoramidate, carbamate and the 
like), may have a linkage having a charge or a sulfur-containing linkage (for example, 

20 phosphorothioate, phosphorodithioate and the like), for example, may have a side 
group such as a protein (nuclease, nuclease inhibitor, toxin, antibody, signal peptide, 
poly-L-lysine and the like) or a sugar (for example, monosaccharide and the like), may 
have an interchalant compound (for example, acridine, psoralen and the like), may 
have a chelating compound (for example, a metal, a metal having radioactivity, boron, 

25 an oxidative metal and the like), may have an alkylating agent, may have a modified 



linkage (for example, a anomer type nucleic acid). Here, "nucleoside", "nucleotide" 
and "nucleic acid" may not only contain a pyrine and a pyrimidine base but also an 
another heterocyclic base. Such the modification may contain a methylated purine 
and pyrimidine, an acylated purine and pyrimidine, or an another heterocycle. In a 
5 modified nucleoside and a modified nucleotide, a sugar part may be modified and, for 
example, 1 or more hydroxy groups may be substituted with a halogen or an aliphatic 
group, or may be converted into a functional group such as ether and amine. 

An antisense nucleic acid of the present invention is a RNA, a DNA, or a 
modified nucleic acid. Embodiments of a modified nucleic acid are not limited to 

10 but include a sulfur derivative or a thiophosphate derivative of a nucleic acid, and a 
nucleic acid having resistance to degradation of polynucleosideamide or 
oligonucleosideamide. An antisense nucleic acid of the present invention can be 
preferably designed according to the following guideline. That is, an antisense 
nucleic acid is made stable in a cell, cell permeability of an antisense nucleic acid is 

15 enhanced, affinity for a target sense chain is made greater and, if it has toxicity, 
toxicity is made smaller. 

A number of such the modifications are known in the art and are disclosed in 
J. Kawakami et al., Pharm Tech Japan, Vol. 8, pp.247 1992; Vol. 8, pp.395, 1992; S.T. 
Crooke et al. ed. ? Antisense Research and Applications, CRC Press, 1993. 

20 An antisense nucleic acid of the present invention may be altered or may have 

a modified sugar, base or linkage, and can be supplied as a special form such as a 
microsphere, or may be applied to gene therapy, or may be given as an added form. 
As an antisense nucleic acid which is used as such an added form, there are a 
polycation such as polylysine which exerts so as to neutralize a charge of a phosphate 

25 skeleton, and a hydrophobic lipid (for example, phospholipid, cholesterol and the like) 



which increases uptake of a nucleic acid. As a preferable lipid to be added, there are 
cholesterol and its derivatives (for example, cholesteryl chloroformate, cholic acid 
and the like). They can be attached to a 3'terminal or a 5'terminal of a nucleic acid, 
can be attached via a base, a sugar or an intramolecular nucleoside linkage. As the 
5 other group, there is a group for capping which is specifically arranged at a 3'terminal 
or a 5'terminal of a nucleic acid and is for inhibiting degradation by nuclease such as 
exonuclease, RNase and the like. Examples of such the group for capping are not 
limited to but include protecting groups known in the art including glycols such as 
polyethylene glycol, tetraethylene glycol and the like. 

10 The inhibitory activity of an antisense nucleic acid of the present invention 

can be examined using a transformant of the present invention, gene expressing 
system in and outside the living body of the present invention, or translation system 
for a protein in and outside the living body. The nucleic acid can be applied to cells 
by various method known per se. 

15 A DNA encoding a partial peptide of the present invention may be any one as 

long as it has a nucleotide sequence encoding a partial peptide of the present invention. 
Further, the DNA may be any of a genomic DNA, a genomic DNA library, a cDNA 
derived from the aforementioned cells or tissues, a cDNA library derived from the 
aforementioned cells or tissues, or a synthetic DNA. A vector used for a library may 

20 be any of bacteriophage, plasmid, cosmid, and phagemide. In addition, a mRNA 
fraction is prepared from the aforementioned cells or tissues, which may be used to 
directly amplify by Reverse Transcriptase Polymerase Chain Reaction (hereinafter, 
abbreviated as RT-PCR method). 

More particularly, as a DNA encoding a partial peptide of the present 

25 invention may be, for example, a DNA having a partial nucleotide sequence of a DNA 



which has a nucleotide sequence represented by SEQ ID No.:2, SEQ ID No.:4 or SEQ 
ID No.:6, or any DNA having a nucleotide sequence which hybridizes with a 
nucleotide sequence represented by SEQ ID No.:2, SEQ ID No.:4 or SEQ ID No.:6 
under the high stringent conditions and having a partial nucleotide sequence of a DNA 
5 encoding a protein having substantially the same nature of activity (for example, 

ligand binding activity, signal information transmitting action and the like) as that of a 
protein peptide of the present invention is used. 

As a DNA which can hybridize with a nucleotide sequence represented by 
SEQ ID No.:2, SEQ ID No.:4 or SEQ ID No.:6, a DNA having a nucleotide sequence 

10 having about 70% or more, preferably about 80% or more, more preferably about 90% 
or more, most preferably about 95% or more homology with a nucleotide sequence 
represented by SEQ ID No.:2, SEQ ID No.:4 or SEQ ID No.:6 is used. 

For cloning a DNA fully encoding present protein or a partial peptide thereof 
(hereinafter, abbreviated as present protein), the DNA can be amplified by a PCR 

15 method using a synthetic DNA primer having a partial nucleotide sequence of present 
protein, or can be selected by hybridization of a DNA incorporated into a suitable 
vector with a labeled DNA fragment or synthetic DNA encoding a part of or an entire 
region of present protein. A hybridization method may be performed by a method 
described in, for example, Molecular Cloning 2nd (J. Sambrook et aL, Cold Spring 

20 Harbor Lab. Press, 1989). In addition, when a commercially available library is used, 
it can be performed according to a method described in the attached specification. 

Conversion of a nucleotide sequence of a DNA can be performed by the 
method known per se such as a Gupped duplex method or a Kunkel method or a 
similar method using Mutant™-G (Takara shuzo Co., Ltd.), Mutant™-K(Takara 

25 shuzo Co., Ltd.) or the like. 



A DNA encoding a cloned protein can be used as it is, or used optionally by 
digesting with a restriction enzyme, or adding a linker, depending upon the purposes. 
The DNA may have ATG as a translation initiation codon at its 5 'terminal, or TAA, 
TGA or TAG as a translation termination codon at its 3'terminaL These termination 
5 initiation codon and translation termination codon can be added using a suitable 
synthetic DNA adapter. 

An expression vector for present protein can be prepared by, for example, (a) 
excising a DNA fragment of interest from a DNA encoding present protein, (b) 
ligating the DNA fragment to downstream of a promoter in a suitable expression 
10 vector. 

As a vector, a plasmid derived from Escherichia coli (for example, pBR322, 
pBR325, pUC12, pUC13), a plasmid derived from Bacillus subtilis (for example, 
pUBllO, pTP5, pC194), a plasmid derived from yeast (for example, pSH19, pSH15), 
bacteriophage such as y phase, animal virus such as retrovirus, vaccinia virus, 
15 baculovirus, as well as pAl-11, pXTl, pRc/CMV, pRc/RSV, pcDNAI/Neo and the 
like are used. 

As a promoter used in the present invention, any promoter which is suitable 
for a host used for expressing a gene may be used. For example, when an animal cell 
is used as a host, there are SRcx promoter, SV40 promoter, LTR promoter, CMV 
20 promoter, HSV-TK promoter and the like. 

Among them, the use of CMV promoter and SRa promoter is preferable. 
When a host is a bacterium belonging to genus Escherichia, trp promoter, lac 
promoter, recA promoter, APL promoter, lpp promoter and the like are preferable and, 
when a host is a bacterium belonging to genus Bacillus, SPOl promoter, SP02 
25 promoter, penP promoter are preferable and, when a host is yeast, PHQ5 promoter, 



PGK promoter, GAP promoter, ADH promoter and the like are preferable. When a 
host is an insect cell, polyhedron, P10 promoter and the like are preferable. 

As an expression vector, a vector optionally containing enhancer, splicing 
signal, polyA addition signal, selectable marker, SV40 replication origin (hereinafter 
abbreviated as SV40ori in some cases) or the like may be used. As a selectable 
marker, for example, there are dihydrofolate reductase (hereinafter, abbreviated as 
dhfr in some cases) gene [methotrexate (MTX) resistant], ampicillim resistant gene 
(hereinafter, abbreviated as Amp r in some cases), neomycin resistant gene (hereinafter, 
abbreviated as Neo in some cases, G418 resistant) and the like. In particular, when 
dhfr gene is used as a selectable marker using CHO (dhfr") cell, a gene of interest can 
be selected also on a medium containing no thymidine. 

In addition, as necessary, a signal sequence compatible for a host is added to a 
N-terminal of present protein. When a host is a bacterium belonging to genus 
Escherichia, PhoA* signal sequence, Omp A -signal sequence and the like can be 
utilized and, when a host is a bacterium belonging to genus Bacillus, a-amylase * 
signal sequence, subtilisin • signal sequence and the like can be utilized and, when a 
host is yeast, MFa * signal sequence, SUC2* signal sequence and the like can be 
utilized and, when a host is an animal cell, insulin * signal sequence, a-interferon • 
signal sequence, antibody * signal sequence and the like can be utilized. 

A vector containing a DNA encoding present protein thus constructed can be 
used to produce a transformant. 

As a host, for example, a bacterium belonging to genus Escherichia, a 
bacterium belonging to genus Bacillus, yeast, insect cell, insect, animal cell and the 
like are used. 

As an example of a bacterium belonging to genus Escherichia, Escherichia 
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coli K12-DH1 [Proc. Natl. Acad. Sci. USA), vol.60, 160 (1968), JM103 [Nucleic 
Acids Research), VoL9, 309(1981), JA211 [Journal of Molecular Biology], vol.120, 
517 (1978), HB101 [Journal of Molecular Biology, voL41, 459(1969)], C600 
[Genetics, vol.39, 440(1954)] and the like are used. 
5 As an example of a bacterium belonging to genus Bacillus, for example, 

Bacillus subtilis MI114 [Gene, vol.24, 255 (1983)], 207-21 [Journal of Biochemistry, 
vol.95, 87(1984)] and the like are used. 

As yeast, for example, Saccharomyces cerevisiae) AH22, AH22R", NA87-11A, 
DKD-5D, 20B-12, Schizosaccharomyces pombe) NCYC1913, NCYC2036, Pichia 

10 pastoris and the like are used. 

As an insect cell, established cell derived from Barathra larva (Spodoptera 
frugiperda cell;Sf cell), MG1 cell derived from midgut of Trichoplusia ni, High 
Five™ cell derived from egg of Trichoplusia ni, cell derived from Mamestra brassicae, 
cell derived from Estigmena acrea and the like are used. When a virus is BmNPV, 

15 established cell derived from silkworm (Bombyx mori N;BmN cell) and the like are 
used. As the Sf cell, for example, Sf9 cell (ATCC CRL171 1), Sf21 cell (Vaughn, J.L. 
et aL, In Vivo, 13, 213-217 (1977)) and the like are used. 

As an insect, for example, silkworm larva and the like are used [Maeda et aL, 
Nature, vol.315, 592(1985)]. 

20 As an animal cell, for example, monkey COS-7, V ero, Chinese hamster cell 

CHO (hereinafter, abbreviated as CHO cell), dhfr gene-deficient Chinese hamster cell 
CHO (hereinafter, abbreviated as CHO (dhfr ) cell), mouse L cell, mouse AtT-20, 
mouse myeloma cell, rat GH3, human FL cell and the like are used. 

In order to transform a bacterium belonging to genus Escherichia, for 

25 example, transformation can be performed according to a method described in Proc. 



Natl. Acad. Sci. USA, vol.69, 2110(1972) and Gene, vol.17, 107(1982). In order to 
transform a bacterium belonging to genus Bacillus, for example, transformation can 
be performed according to a method described in Molecular & General Genetics, 
vol.168, 111(1979). 

5 In order to transform yeast, transformation can be performed according to a 

method described, for example, in Methods in Enzymology, vol.194, 182-187 (1991), 
Proc. Natl. Acad. Sci. USA, vol.75, 1929(1978) and the like. 

In order to transform an insect cell or an insect, transformation can be 
q performed according to a method described in Bio/Technology, 6, 47-55(1988) and 

v= 10 the like. 

i; In order to transform an animal cell, transformation can be performed 

fU according to a method described, for example, in Cell Technology, separate column 8, 

r New Cell Technology Experiment Protocol, 263-267 (1995) (published by Shujunsha), 

il Virology, vol.52, 456(1973) and the like. 

fy 15 Like this, a transformant transformed with an expression vector containing a 

DNA encoding a G protein conjugated protein can be obtained. 

When a transformant, a host of which is a bacterium belonging to genus 
Escherichia or a bacterium belonging to genus Bacillus, is cultured, as a medium used 
for culturing, a liquid medium is suitable and carbon source, nitrogen source, 

20 inorganic substances and other necessary for growth of the transformant are contained 
therein. As carbon source, for example, there are glucose, dextrin, soluble starch, 
sucrose and the like. As nitrogen source, for example, there are inorganic and 
organic substances such as ammonium salts, nitrate salts, corn steep liquior, peptone, 
casein, broth extract, soy bean bran, potato extract solution and the like. As an 

25 inorganic substance, for example, there are calcium chloride, sodium dihydrogen 
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phosphate, magnesium chloride and the like. In addition, yeast, vitamines, growth 
promoting factor and the like may be added. pH of a medium is desirably about 5-8. 

As a medium when a bacterium belonging to Escherichia is cultured, for 
example, the M9 medium containing glucose and casamino acid [Miller, Journal of 
5 Experiments in Molecular Genetics, 431-433, Cold Spring Harbor Laboratory, New 
York, 1972] is preferable. In order to allow a promoter to exert effectively as 
necessary, for example, a chemical such as 3(3-indolyI acrylic acid can be added. 
When a host is a bacterium belonging to genus Escherichia, culturing is usually 
performed at about 15-43°C for about 3-24 hours and, if needed, airation and stirring 
10 may be added. 

When a host is a bacterium belonging to genus Bacillus, culturing is usually 
carried out at about 30-40°C for about 6-24 hours and airation and stirring may be 
added as necessary. 

When a transformant, a host of which is yeast, is cultured, as a medium, there 
15 are Burkholder minimum medium [Bostian, K.L.et al. (Proc. Natl. Acad. Sci. USA, 
vol.77, 4505(1980)] and the SD medium containing 0.5% casamino acid [Bitter, G.A. 
et al. (Proc. Natl. Acad. Sci. USA), vol.81, 5330(1984)]. pH of a medium is 
preferably adjusted to about 5-8. Culturing is usually performed at about 20-35°C 
for about 24-72 hours and airation and stirring are added as necessary. 
20 When a transformant, a host of which is an insect cell or an insect, is cultured, 

as a medium, Grace's Insect Medium (Grace T.C.C., Nature, 195, 788 (1962)) to 
which an additive such as immobilized 10% bovine serum is appropriately added and 
the like are used. pH of a medium is preferably adjusted to about 6.2-6.4. 
Culturing is usually performed at about 27°C for 3-5 days and airation and stirring are 
25 added as necessary. 



When a transformant, a host of which is an animal cell, is cultured, as a 
medium, MEM medium containing about 5-20% fetal bovine serum [Science, vol.122, 
501 (1952)], DMEM medium [Virology, vol.8, 396(1959)], RPMI 1640 medium [The 
Journal of the American Medical Association, vol.199, 519(1967)], 199 medium 
[Proceedings of the Society for the Biological Medicine, vol.73, 1(1950)] and the like 
are used. pH is preferably about 6-8. Culturing is performed at about 30-40°C for 
15-60 hours and airation and stirring are added as necessary. 

Like this, a G protein coupled receptor protein of the present invention can be 
produced in a cell membrane of a transformant. 

In order to purify and isolate present protein from the aforementioned culture, 
for example, purification and isolation can be performed according to the following 
method. 

Upon extraction of present protein from cultured bacterium or cells, a method 
of collecting the bacterium or cell by the known method after culturing, suspending 
this in a suitable buffer, disrupting the bacterium or cell by lysozyme and/or freeze- 
melting, and obtaining a crude extract of a protein by centrifugation or filtration or the 
like is appropriately used. A protein denaturing agent such as urea and guanidine 
hydrochloride, or a surfactant such as TritonX-100™ may be contained in the buffer. 
When a protein is secreted in the culturing solution, after culturing is complete, the 
bacterium or cell and the supernatant are separated by the method known per se and 
the supernatant is collected. 

Purification of the culturing supernatant thus obtained or a protein contained 
in the extract may be performed by combining the separating and purifying methods 
known per se. As the known separating and purifying methods, a method utilizing 
the solubility such as salting out and a solvent precipitation method, a method 
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utilizing mainly a difference in a molecular weight such as dialysis, ultrafiltration gel 
filtration and SDS-polyacrylamide electrophoresis, a method utilizing a difference in 
charge such as ion-exchange chromatography, a method utilizing the specific affinity 
such as affinity chromatography, a method utilizing a difference in hydrophobicity 
such as reverse phase high performance liquid chromatography, a method utilizing a 
difference in isoelectric point such as electrofocusing and the like are used. 

When the protein thus obtained is obtained as a free material, it can be 
converted into a salt by the method known per se or a similar method and, conversely, 
when the protein is obtained as a salt, it can be converted into a free material or other 
salt by the method known per se or a similar method. 

By acting a suitable protein modifying enzyme before or after purification, a 
protein produced by a transformant may be modified or a polypeptide may be partially 
removed therefrom. As a protein modifying enzyme, for example, trypsin, 
chymotrypsin, aluginineendopeptidase, proteinkinase, glucosidase and the like are 
used. 

The activity of present protein or a salt thereof thus obtained can be measured 
by an experiment for binding with a labeled ligand, enzyme immunoassay and the like. 

An antibody to present protein, a partial peptide thereof or a salt thereof may 
be any of polyclonal antibody and monoclonal antibody as long as it is an antibody 
which can recognize present protein, a partial peptide thereof or a salt thereof. 

An antibody to present protein, a partial peptide thereof or a salt thereof 
(hereinafter, abbreviated as present protein or the like) can be prepared using the 
present protein or the like as an antigen according to the method for preparing an 
antibody or antiserum known per se. 
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[Preparation of a monoclonal antibody] 

(a) Preparation of a monoclonal antibody producing cell 

The present protein or the like is administered to a site of a mammal being 
capable of producing an antibody as it is or together with a carrier or a diluent. In 
order to enhance the antibody producing ability upon administration, Freund's 
complete adjuvant or Freund's incomplete adjuvant may be administered. 
Administration is usually conducted once per 2-6 weeks at a total of around 2-10 
times. As a mammal to be used, although there are, for example, monkey, rabbit, 
dog, guinea pig, mouse, rat, sheep and goat, mouse and rat are preferably used. 

Upon preparation of a monoclonal antibody producing cell, a monoclonal 
producing hybridoma can be prepared by selecting a warm blood animal immunized 
with an antigen, for example, an individual having recognized titer from mice, taking 
spleen or lymph node 2-5 days after final immunization, and fusing an antibody 
producing cell contained therein with a myeloma cell. Measurement of the antibody 
titer in antiserum can be performed, for example, by measuring the activity of a 
labeling agent bound to an antibody after the labeled present protein or the like 
described below is reacted with antiserum. The fusing operation can be performed, 
for example, by a method of Khler and Milstein [Nature, vol.256, pp.495 (1975)]. 
As a fusion promoting agent, for example, although there are polyethylene glycol 
(PEG), Sendai virus and the like, PEG is preferably used. 

As a myeloma cell, although there are, for example, NS-1, P3U1, SP2/0 and 
the like, P3U1 is preferably used. A preferable ratio of the number of antibody 
producing cells (spleen cells) used and that of myeloma cells used is around 1:1-20:1. 
PEG (preferably PEG 1000-PEG 6000) is added at the concentration of around 10- 
80%. Cell fusion can be performed effectively by incubation at about 20-40°C, 
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preferably about 30-37°C for about 1-10 minutes. 

For screening a monoclonal antibody producing hybridoma, a variety of 
methods can be used. For example, there are a method of adding the hybridoma 
culturing supernatant to a solid phase on which the present protein or the like is 
adsorbed directly or together with a carrier (for example, microplate) and, then, 
adding an anti-immunoglobulin antibody (when a cell used in cell fusion is mouse, an 
anti-mouse immunoglubulin antibody is used) labeled with a radioisotope or an 
enzyme or protein A to detect a monoclonal antibody bound to a solid phase, a method 
of adding the hybridoma culturing supernatant to a solid phase on which anti- 
immunoglobulin antibody or a protein A is adsorbed and adding the present protein or 
the like labeled with a radioisotope or an enzyme to detect a monoclonal antibody 
bound to a solid phase and the like. 

Although selection of a monoclonal antibody can be performed according to 
the method known per se or a similar method, it can be usually performed with a 
medium for an animal cell to which HAT (hypoxanthine, aminopterin, thymidine) is 
added. As a medium for selection and growth, any medium may be used as long as a 
hybridoma can be grown therein. For example, RPMI 1640 medium containing 1- 
20%, preferably 10-20% fetal bovine serum, GIT medium containing 1-10% fetal 
bovine serum (Wako Pure Chemical Industries, Ltd.) or serem-free medium for 
growing a hybridoma (SFM-101, Nissui Pharmaceutical Co., Ltd.) and the like can be 
used. A culturing temperature is usually 20-40°C, preferably about 37°C. A 
culturing time is usually 5 days to 3 weeks, preferably 1 to 2 weeks. Culturing can be 
usually performed under 5% carbonic acid gas. The antibody titer of the hybridoma 
culturing supernatant can be measured as in the measurement of the antibody titer of 
antiserum described above. 
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(b) Purification of a monoclonal antibody 

Separation and purification of a monoclonal antibody can be usually 
performed according to a separation and purification method of an immunoglobulin 
[for example, salting out method, alcohol precipitation method, isoelectric focusing 
method, electrophoresis method, adsorption and desorption method by ion exchanging 
material (for example, DEAE), ultracentrifugation method, gel filtration method, a 
specific purifying method of taking only antibody with an active adsorbing agent such 
as antigen binding solid phase, protein A or protein G]. 

[Preparation of a polyclonal antibody] 

The polyclonal antibody of the present invention can be prepared according to 
the method known per se or a similar method. For example, it can be prepared by 
making a complex of an immunological antigen (receptor protein and the like antigen) 
and a carrier protein, which is used to immunize a mammal as in the case of the 
aforementioned preparation of a monoclonal antibody, and taking a material 
containing an antibody to the present protein or the like from the immunized mammal 
to perform separation and purification of an antibody. 

As a complex of an immunoantigen and a carrier protein which is used for 
immunizing a mammal, any of a kind of a carrier protein and a mixturing ratio of a 
carrier and a hapten may be used for cross-linking as long as an antibody can be 
effective to a hapten immunized by cross-linking with a carrier. For example, a 
method for coupling bovine serum alubmin, bovine thyroglobulin, keyhole limpet 
hemocyanin and the like with a hapten at a rate by weight of about 0.1-20, preferably 
about 1-5 relative to 1 of hapten is used. 
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In addition, for coupling hapten with a carrier, a variety of condensing agents 
can be used, and glutaraldehyde and carbodiimide, maleimide-active ester, active ester 
reagent containing a thiol group or a dithiobyridyl group can be used. 

A condensation product can be administered to a site of a mammal which can 
produce an antibody as it is or together with a carrier or a diluent. In order to 
enhance the antibody producing ability upon administration, Freund's complete 
adjuvant or Freund's incomplete adjuvant can be administered. Administration can 
be usually performed once per about 2-6 weeks, at a total about 3-10 times. 

A polyclonal antibody can be taken from blood, ascites and the like, 
preferably blood of a mammal immunized according to the above method. 

The polyclonal titer in antiserum can be measured as in the aforementioned 
measurement of the antibody titer in serum. Separation and purification of a 
polyclonal antibody can be carried out according to separation and purification of 
immunoglobiin as in the aforementioned separation and purification of a monoclonal 
antibody. 

Present protein, a partial peptide thereof or a salt thereof can be used as (1) a 
method of determining a ligand for present protein, (2) obtaining of an antibody and 
antiserum, (3) construction of an expression system for a recombinant protein, (4) 
development of a receptor binding assay using the same expression system, and 
screening of medicine candidates, (5) implementation of drug design based on 
comparison with a ligand receptor having the structural similarity, (6) a reagent for 
making a probe and a PCR primer in gene therapy, (7) production of a transgenic 
animal, or (8) a drug for gene prophylaxis and therapy. 

In particular, a compound which alters property of a ligand binding with a G 
protein-coupled receptor specific for human being or a mammal (for example, agonist, 
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antagonist and the like) can be screened by using a receptor binding assay system 
using an expression system for a recombinant protein of the present invention, and the 
agonist and the antagonist can be used as an agent for preventing or treating various 
diseases. 

5 The use of present protein, a partial peptide or a salt thereof (hereinafter, 

abbreviated as present protein or the like in some cases), a DNA encoding present 
protein or a partial peptide thereof (hereinafter, abbreviated as present DNA in some 
cases) and an antibody to the present invention or the like (hereinafter, abbreviated as 
present antibody in some cases) is explained more particularly. 

10 

(1) A method of determining a ligand (agonist) for present protein 

Present protein or a salt thereof or a partial peptide of the present invention or 
a salt thereof are useful as a reagent for searching or determining a ligand (agonist) for 
present protein or a salt. 

15 That is, the present invention provides a method for determining a ligand for 

present protein, which comprises contacting a test compound with present protein or a 
salt thereof or a partial peptide of the present invention or a salt thereof. 

As a test compound, there are the known ligand (for example, angiotensin, 
bombesin, canabinoid, cholecystokinin, glutamine, serotonin, melatonin, neuropeptide 

20 Y, opioid, purine, vasopressin, oxytocin, PACAP, secretin, glucagon, calcitonin, 
adrenomedulin, somatostatin, GHRH, CRF, ACTH, GRP, PTH, VIP (vasoactive 
intestinal and related polypeptide), somatostatin, dopamine, motilin, amylin, 
bradykinin, CGRP (calcitonin gene related peptide), leukotriene, pancreastatin, 
prostaglandin, thromboxane, adenosine, adrenaline, a and P-chemokine (for example, 

25 IL-8, GROa, GRO(3, GROy, NAP-2, ENA-78, PF4, IP10, GCP-2, MCP-1, HC14, 
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MCP-3, 1-309, MlPla, MIP-lp, RANTES and the like), endothelin, enterogastrin, 
histamine, neurotensin, TRH, pancreatic polypeptide, galanin), subtype thereof or 
analogue thereof, known a-latrotoxin, neurexophilin, subtype thereof, or analogue 
thereof, and for example, tissues extract, and cell culture supernatant of human being 
or a mammal (for example, mouse, rat, pig, cow, sheep, monkey and the like) are used. 
For example, the tissue extract, cell culture supernatant or the like is added to present 
protein, fractionated while measuring the cell stimulating activity and, finally, a single 
ligand can be obtained. Inter alia, a-latrotoxicin, neurophilin, subtype thereof or an 
analogue thereof are a preferable ligand. 

More particularly, a method for determining a ligand of the present invention 
is a method for determining a compound (for example, peptide, protein, non-peptide 
compound, synthetic compound, fermented product and the like) or a salt thereof 
having the cell stimulating activity (for example, activity of promoting or inhibiting 
arachidonic acid release, acetylcholine release, intracellular Ca 2+ release, intracellular 
cAMP production, intracellular cGMP production, inositol phosphate production, 
intracellular potential variation, phosphorylation of an intracellular protein, c-fos 
activation, decrease in pH and the like) by binding to present protein using present 
protein, a partial peptide thereof or a salt thereof, or using the receptor binding assay 
system using a constructed expression system for a recombinant protein. 

A method for determining a ligand of the present invention is characterized in 
that an amount of a test compound bound to present protein or a partial peptide thereof 
when a test compound is contacted with the protein or the partial peptide. 

More particularly, the present invention provides: 

(1) a method for determining the ligand for present protein or a salt thereof, 
which comprises measuring an amount of a labeled test compound bound to present 
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protein or a salt thereof or a partial peptide of the present invention or a salt thereof 
when a labeled compound is contacted with the protein or the salt or the partial 
peptide or the salt, 

(2) a method for determining a ligand for present protein or a salt thereof, 
5 which comprises measuring an amount of a labeled test compound bound to a cell 

containing present protein or a membrane fraction of a cell when a labeled test 
compound is contacted with the cell or the membrane fraction, 

(3) a method for determining a ligand for present protein, which comprises 
p measuring an amount of a labeled test compound bound to a protein expressed on a 
%i 10 cell membrane by culturing a transfbrmant containing a DNA encoding present 

jr protein when a labeled test compound is contacted with the protein or a salt thereof, 

fy (4) a method for determining a ligand for present protein or a salt thereof, 

CP 

a which comprises measuring the cell stimulation activity (for example, the activity of 

M promoting or inhibiting arachidonic acid release, acetylcholine release, intracellular 

fy 15 Ca 2+ release, intracellular cAMP production, intracellular cGMP production, inositol 
fcfe phosphate production, cell membrane potential variation, phosphorylation of 

intracellular protein, activation of c-fos, decrease in pH and the like) via a protein 
when a test compound is contacted with a cell containing present protein, 

(5) a method for determining a ligand for present protein or a salt thereof, 
20 which comprises measuring the cell stimulation activity (for example, the activity of 
promoting or inhibiting arachidonic acid release, acetylcholine release, intracellular 
Ca 2+ release, intracellular cAMP production, intracellular cGMP production, inositol 
phosphate production, cell membrane potential variation, phosphorylation of 
intracellular protein, activation of c-fos, decrease in pH and the like) via a protein 
25 when a test compound is contacted with a protein expressed on a cell membrane by 



culturing a transformant containing a DNA encoding present protein. 

In particular, it is preferable that, after the aforementioned tests (l)-(3) are 
conducted and the binding of a test compound with present protein is confirmed, the 
aforementioned (4)-(5) are conducted. 

First, although a protein used for a method for determining a ligand may be 
any protein as long as it contains the aforementioned protein of the present invention 
or the partial peptide of the present invention, a protein which is expressed using an 
animal cell is suitable. 

In order to prepare present protein, the aforementioned expression method is 
used and it is preferable that preparation is conducted by expressing a DNA encoding 
the protein in a mammal cell or an insect cell. As a DNA fragment encoding a 
protein part of interest, a complementary DNA is usually used and the fragment is not 
necessarily limited to it. For example, a gene fragment and a synthetic DNA may be 
used. In order to introduce a DNA fragment encoding present protein into a host 
animal cell and express it effectively, it is preferable that the DNA fragment is 
incorporated downstream of polyhedron promoter of nuclear polyhedrosis virus 
(NPV) belonging to genus baculovirus, promoter derived from SV40, promoter of 
retrovirus, metallothionein promoter, human heat shock promoter, cytomegalovirus 
promoter, SRa promoter and the like. Examination of an amount and quality of 
expressed receptor can be conducted by the method known per se. For example, 
examination can be conducted according to a method described in the literature 
[Nambi, P. et al., The Journal of Biological Chemistry, J. Biol. Chem., vol.267, 
19555-19559, 1992). 

Therefore, as one containing present protein, a partial peptide thereof or a salt 
thereof, it may be a protein purified according to the method known per se, a partial 
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peptide thereof or a salt thereof, or a cell containing the protein or its cell membrane 
fraction may be used. 

In a method for determining a ligand, when a cell containing present protein 
is used, the cell may be fixed by glutaraldehyde, formalin or the like. A fixing 
method can be conducted according to the method known per se. 

A cell containing present protein refers to a host cell which expressed present 
protein. As the host cell, Escherichia coli, Bacillus subtilis, yeast, insect cell, animal 
cell and the like are used. 

A cell membrane fraction refers to a fraction in which a cell membrane 
obtained by the method known per se after a cell is ruptured is contained at a large 
amount. As a method for repturing a cell, there are a method of squeezing a cell with 
a Potter-El vehj em type homogenizer, rupture with Waring blender or Polytron 
(manufactured by Kinematica), rupture by ultrasound, rupture by ejecting a cell 
through a thin nozzle while pressing with a French press and the like. For 
fractionating a cell membrane, a fractionating method by centrifugation such as a 
fractionation centrifugation method and a density gradient centrifugation method are 
mainly used. For example, a ruptured cell solution is centrifuged at a low speed (500 
rpm-3000 rpm) for a shorter period of time (usually, about 1 minute to 10 minutes), a 
supernatant is further centrifuged at a higher speed (15000 rpm-30000 rpm) usually 
for 30 minutes to 2 hours and the resulting precipitates are used as a membrane 
fraction. An expressed protein and a membrane component such as phospholipid 
and membrane protein derived from a cell are contained in the membrane fraction at a 
large amount. 

An amount of a cell containing the protein or a protein in the membrane 
fraction is preferably 10 3 -10 8 molecules per 1 cell, suitably 10 5 -10 7 molecules. As 
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an expression amount grows larger, the ligand binding activity (specific activity) is 
increased and, thereby, not only construction of high sensitive screening system 
becomes possible but also a large amount of samples can be measured at the same lot. 

In order to perform the aforementioned methods (l)-(3) for determining a 
ligand for present protein or a salt thereof, a suitable protein fraction and a labeled test 
compound are necessary. 

As a protein fraction, a natural receptor protein fraction or a recombinant 
receptor fraction having the equivalent activity thereto are desirable. Here, 
equivalent activity denotes equivalent ligand binding activity, signal information 
transmitting action and the like. 

As a labeled test compound, angiotensin, bombesin, canabinoid, 
cholecystokinin, glutamine, serotonin, melatonin, neuropeptide Y, opioid, purine, 
vasopressin, oxytocin, PACAP, secretin, glucagon, calcitonin, adrenomedulin, 
somatostatin, GHRH, CRF, ACTH, GRP, PTH, VIP (vasoactive intestinal and related 
polypeptide), somatostatin, dopamine, motilin, amylin, bradykinin, CGRP (calcitonin 
gene related peptide), leukotriene, pancreastatin, prostaglandin, thromboxane, 
adenosine, adrenaline, a and (3-chemokine (for example, IL-8, GROtx, GRO|3, GROy, 
NAP-2, ENA-78, PF4, IP10, GCP-2, MCP-1, HC14, MCP-3, 1-309, MlPla, MIP-lp, 
RANTES and the like), endothelin, enterogastrin, histamine, neurotensin, TRH, 
pancreatic polypeptide, galanin, a-latrotoxin, neurexophilin, subtype thereof, or 
analogue thereof labeled with [ 3 H], [ 125 I], [ 14 C], [ 35 S] or the like are suitable. 
Among them, a-latrotoxin, neuroxophilin, subtype thereof or an analogue thereof are 
preferably used. 

More particularly, in order to perform a method for determining a ligand for 
present protein or a salt thereof, an authentic receptor is first prepared by suspending a 
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cell containing present protein or a membrane fraction of the cell in a buffer suitable 
for determination. As a buffer, any buffer such as phosphate buffer having pH 4-10 
(desirably, pH6-8) and Tris-HCl buffer may be used as long as it dose not inhibit 
binding of a ligand with present protein. In addition, in order to reduce the non- 

5 specific binding, surfactants such as CHAPS, Tween-80™ (Kao-Atlas), digitonin and 
deoxycholate, and proteins such as serum albumin and gelatin may be added to a 
buffer. Further, in order to suppress degradation of lipase or a ligand by protease, 
protease inhibiting agents such as PMSF, leupeptin, E-64 (manufactured by Peptide 
Laboratory) and pepstatin may be added thereto. A test compound labeled with [ 3 H], 

10 [ 125 I], [ 14 C], [ 35 S] or the like at a constant amount (5000 cpm-500000 cpm) is present 
in 0.01 ml-10 ml of a solution of the receptor. In order to know an amount of non- 
specific binding (NBS), a reaction tube to which a large excess unlabeled test 
compound is added is prepared. A reaction is performed at 0°C to 50°C, desirably at 
about 4°C to 37°C for about 20 minutes to 24 hours, desirably for about 30 minutes to 

15 3 hours. After reaction, the reaction is filtered with a glass fiber filter or the like, 
washed with a suitable amount of a buffer, and the radioactivity remaining on a glass 
fiber filter is measured with a liquid scintillation counter or a y-counter. A 
compound having the count (non-specific binding amount (NSB) is subtracted from 
whole binding amount (B)) (B-NSB) over 0 cpm can be a ligand (an agonist) for 

20 present protein or a salt thereof. 

In order to perform the aforementioned methods (4)-(5) for determining a 
ligand for present protein or a salt thereof, the cell stimulating activity (for example, 
activity of promoting or inhibiting arachidonic acid release, acetylcholine release, 
intracellular Ca 2+ release, intracellular cAMP production, intracellular cGMP 

25 production, inositol phosphate production, intracellular potential variation, 



phosphorylation of an intracellular protein, c-fos activation, decrease in pH and the 
like) via the protein can be measured using the known protein or a commercially 
available measuring kit. More particularly, first, a cell containing present protein is 
cultured on a multiwell-plate or the like. Upon implementation of ligand 

5 determination, a test compound and the like are added, incubated for a certain time, 
the cell is extracted or the supernatant is recovered to quantitate the resulting products 
according to respective methods. When the production of a substance [for example, 
arachidonic acid and the like] which is an index for the cell stimulating activity is 
difficult to be detected due to degradation of a degrading enzyme contained in the cell, 

10 an inhibiting agent for the degrading enzyme may be added to perform an assay. In 
addition, regarding the activity of cAMP production suppression, it can be detected as 
production inhibiting action for a cell for which fundamental producing amount has 
been increased with forscholin. 

A kit for determining a ligand for present protein or a salt thereof contains 

15 present protein or a salt thereof, a partial peptide of the present invention or a salt 
thereof, a cell containing present protein, or a membrane fraction of a cell containing 
present protein. 

As an example of a kit for determining a ligand of the present invention, there 
are the following ones: 

20 

1. A reagent for determining a ligand 

(1) A buffer for measurement and a buffer for washing 

0.05% bovine serum albumin (manufactured by Sigma) is added to Hank's 
Balanced Salt Solution (manufactured by Gibco) 
25 Filter-sterilized with a filter having a pore size 0.45 [im, which may be stored 



at 4°C or prepared upon use. 

(2) An authentic G protein-coupled receptor protein 

CHO cell in which present protein is expressed is subcultured on a 12-well 
plate at 5xl0 5 cells/well, and cultured at 37°C, in 5% C0 2 and 95% air. 

(3) A labeled test compound 

A compound labeled with commercially available [ 3 H], [ 125 I], [ 14 C], [ 35 S] or 
the like, or labeled by a suitable method. 

An aqueous solution is stored at 4°C or -20°C and diluted with a measuring 
buffer upon use. A test compound which shows the poor water-solubility is 
dissolved in dimethylformamide, DMSO, methanol or the like. 

(4) Non-labeled test compound 

Prepared to 100-1000 fold higher concentration as in a labeled compound. 

2. A detecting method 

(1) CHO cell, expressing present protein, which was cultured on a 12-well 
plate for tissue culturing is washed twice with a 1 ml of a measuring buffer, and a 490 
\il of a measuring buffer is added to each well. 

(2) 5 \xl of a labeled test compound is added, which is reacted at room 
temperature for 1 hour. In order to known an amount of non-specific binding, 5 \il of 
a non-labeled test compound is added. 

(3) The reaction solution is removed and washed with 1 ml of a washing 
buffer three times. A labeled test compound bound to a cell is dissolved with 0.2N 
NaOH-1% SDS, and mixed with 4 ml of liquid scintillator A (manufactured by Wako 
Pure Chemical Industries, Ltd.). 

(4) The radioactivity is measured using a liquid scintillation counter 
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(manufactured by Beckmann). 

As a ligand which can bind to present protein or a salt thereof, there are 
substances which are specifically present, for example, in brain, pituitary gland, 
pancreas or the like. More particularly, angiotensin, bombesin, canabinoid, 
cholecystokinin, glutamine, serotonin, melatonin, neuropeptide Y, opioid, purine, 
vasopressin, oxytocin, PACAP, secretin, glucagon, calcitonin, adrenomedulin, 
somatostatin, GHRH, CRF, ACTH, GRP, PTH, VIP (vasoactive intestinal and related 
polypeptide), somatostatin, dopamine, motilin, amylin, bradykinin, CGRP (calcitonin 
gene related peptide), leukotriene, pancreastatin, prostaglandin, thromboxane, 
adenosine, adrenaline, a and (3-chemokine (for example, IL-8, GROa, GRO|3, GROy, 
NAP-2, ENA-78, PF4, IP10, GCP-2, MCP-1, HC14, MCP-3, 1-309, MlPla, MIP-ip, 
RANTES and the like), endothelin, enterogastrin, histamine, neurotensin, TRH, 
pancreatic polypeptide, galanin, a-latrotoxin, neurexophilin, subtype thereof, or 
analogue thereof are used. Inter alia, a-latrotoxin, neurexophilin, subtype thereof, or 
analogue thereof are preferably used. 

(2) An agent for preventing or treating present protein deficient-disease 

In the aforementioned method (1), if a ligand for present protein is revealed, 
the present protein or a DNA encoding the present protein can be used as a medicine 
such as an agent for preventing or treating present protein deficient-disease. 

For example, regarding a patient in which physiological action of a ligand is 
not expected due to decrease in present protein in the living body, an amount of a 
protein in the living body of a patient can be increased and an action of a ligand can be 
sufficiently exerted by (1) administering present protein to a patient to supplement an 
amount of the protein, or (2) (a) administering a DNA encoding present protein to the 
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patient to express it, or (b) inserting a DNA encoding present protein to express it, 
which is transplanted into the patient. Therefore, a DNA encoding present protein is 
useful as a safe and low-toxic medicine for preventing or treating present protein 
deficient-disease. 

When a DNA encoding present protein (hereinafter, abbreviated as present 
DNA in some cases) is used as the aforementioned preventing or treating agent, 
present DNA can be used according to the conventional method as it is or by inserting 
into a suitable vector such as retrovirus vector, adenovirus vector, adenovirus 
associated virus vector or the like. Present DNA can be administrated as it is or 
together with an adjuvant for promoting uptake by a gene gun or a catheter such as a 
hydrocatheter. 

For example, present DNA can be orally administrated as a tablet optionally 
coated with a sugar coating, capsulate, elixir or microcapsule and the like, or 
parenterally administrated in the form of a sterile solution with water or other 
pharmaceutical^ acceptable solution or an injectable such as suspension. For 
example, pharmaceutical preparations can be make by mixing present DNA with a 
carrier, a flavor, an excipient, a vehicle, a preservative, a stabilizer or a binding agent 
into an unit dosage form required for art-recognized preparations. An amount of an 
ingredient in these preparations is adjusted such that a suitable dose can be obtained in 
a designated range. 

As an additive which can be mixed into a tablet, a capsulate or the like, for 
example, a binding agent such as gelatin, corn starch, tragacanth and gum arabic, an 
excipient such as crystalline cellulose, a swelling agent such as corn starch, gelatin 
and alginic acid, a lubricating agen such as magnesium stearate, a sweetening agent 
such as sucrose, lactose and saccharin, a flavor such as peppermint, an alamono oil 
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and cherry are used. When a preparation unit form is a capsule, a liquid carrier such 
as a lipid can be contained in the aforementioned type material. A sterile 
composition for injection can be formulated according to the conventional pharmacy 
by such as dissolving or suspending an active substance in a vehicle such as water for 

5 injection, a natural vegetable oil such as a sesami oil and a palm oil. As an aqueous 
solution for injection, for example, an isotonic (for example, D-sorbitol, D-mannitol, 
sodium chloride or the like) containing, for example, a physiological saline, glucose 
or other adjuvant and the like are used, and may be used together with a suitable 
solubilizer, for example, an alcohol (for example, ethanol), a polyalcohol (for example, 

10 propylene glycol, polyethylene glycol), nonionic surfactant (for example, polysorbate 
80 (TM), HCO-50) or the like. As an oily solution, for example, a sesame oil and a 
soybean oil are used, and may be used together with benzyl benzoate, benzylalcohol or 
the like. 

In addition, the aforementioned preventing or treating agent may be 
15 incorporated with, for example, a buffer (for example, a phosphate buffer, a sodium 
acetate buffer), a soothing agent (for example, benzalkonium chloride, procaine 
hydrochloride and the like), a stabilizing agent (for example, human serum alubmin, 
polyethylene glycol and the like), a preservative (for example, benzylalcohol, phenol 
and the like), and an antioxidant. A prepared injectable is usually filled into a 
20 suitable ampul. 

Since pharmaceutical preparations thus obtained are safe and low toxic, and 
can be administered to, for example, human being or a mammal (for example, rat, 
rabbit, sheep, pig, cow, cat, dog, monkey). 

A dose of present protein or DNA is different depending upon an 
25 administration subject, a subject organ, symptom and an administration method and, 
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in the case of oral administration, the dose is generally about 0.1 mg-100 mg, 
preferably about 1.0-50 mg, more preferably about 1,0-20 mg per day, in an adult (60 
kg). When parentally administrated, one time dose is different depending upon an 
administration subject, a subject organ, symptom and an administration method and, 
in the form of injectable, it is usually advantageous to administer about 0.01-30 mg, 
preferably about 0.1-20 mg, more preferably about 0.1-10 mg by intravenous injection 
per day, in an adult (60 kg). In other animals, an amount calculated per 60 kg can be 
administrated. 

(3) An agent for diagnosing a gene 

Since abnormality (gene abnormality) of a DNA or a mRNA encoding present 
protein in human being or a mammal (for example, rat, rabbit, sheep, pig, cow, cat, 
dog, monkey and the like) can be detected by using present DNA as a probe, for 
example, the present DNA is useful as an agent for diagnosing a gene such as damage 
of the DNA or the mRNA, mutation or decrease in expression, increase in excess 
expression of the DNA or the mRNA. 

The aforementioned gene diagnosis using present DNA can be conducted by, 
for example, northern hybridization and a PCR-SSCP method which are known per se 
(Genomics, vol. 5, 874-879 (1989), Proceedings of the National Academy of Sciences 
of the United States of America), voL86, pp.2766-2770 (1989)). 

(4) A method for quantitating a ligand for present protein 

Since present protein or the like has the binding property to a ligand, the 
concentration of a ligand in the living body can be quantitated with high sensitivity. 
A quantitating method of the present invention can be used by combining 
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with, for example, a competition method. That is, the concentration of a ligand in a 
specimen by contacting a specimen with present protein or the like. More 
particularly, for example, it can be used according to a method described in the 
following (i) or (ii) or a similar method. 

(i) "Radioimmuno assay" edited by Hiroshi Irie (Kodansha, published in 

1973) 

(ii) "A Sequel to the Radioimmuno assay" edited by Hiroshi Irie (Kodansha, 
published in 1978) 

(5) A method for screening a compound which alters property of ligand binding with 
present protein 

By using the receptor binding assay by using present protein or the like, or by 
constructing an expression system for a recombinant protein and using the expression 
system, a compound which alter property of a ligand binding with present protein or 
the like (for example, peptide, protein, non-peptide compound, synthetic compound, 
fermented product and the like) or a salt thereof can be effectively screened. 

(a) a compound having the cell stimulating activity (for example, activity of 
promoting or suppressing arachidonic acid release, acetylcholin release, intracellular 
Ca 2+ release, intracellular cAMP production, intracellular cGMP production, inositol 
phosphate production, cell membrane potential variation, phosphorylation of 
intracellular protein, activation of c-fos and decrease in pH) via a G protein-coupled 
receptor (so called agonist to present protein), (b) a compound having no such the cell 
stimulating activity (so called antagonist to present protein), (c) a compound which 
enhances binding force of a ligand with present protein, and (d) a compound which 
decreases binding force of a ligand with present protein are contained in such the 
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compound (it is preferred that the above (a) compound is screened by the 
aforementioned method for determining a ligand). 

That is, the present invention provides a method for screening a compound 
which alters property of a ligand with present protein, a partial peptide thereof or a 
5 salt thereof, which comprises comparing (i) the case where present protein, a partial 
peptide thereof or a salt thereof and a ligand are contacted, and (ii) the case where 
present protein, a partial peptide thereof or a salt thereof and a ligand and a test 
compound are contacted. 

In a method for screening of the present invention is characterized in that, for 
10 example, an amount of a ligand to bind with the protein or the like and cell stimulating 
activity in the cases (i) and (ii) are measured and compared. 

More particularly, the present invention provides: 

(1) a method for screening a compound which alters property of a ligand 
binding with present protein or the like or a salt thereof, which comprises measuring 

15 and comparing an amount of a labeled ligand to bind to present protein or the like in 
the case where a labeled ligand is contacted with present protein or the like, and the 
case where a labeled ligand and a test compound are contacted with present protein or 
the like, 

(2) a method for screening a compound which alters property of a ligand 

20 binding with present protein or the like or a salt thereof, which comprises measuring 
and comparing an amount of a labeled ligand to bind to a cell containing present 
protein or the like or a membrane fraction of the cell in the case where a labeled ligand 
is contacted with the cell or the membrane fraction, and the case where a labeled 
ligand and a test compound are contacted with the cell or the membrane fraction, 

25 (3) a method for screening a compound which alters property of a ligand 



binding with present protein or the like or a salt thereof, which comprises measuring 
and comparing an amount of a labeled ligand to bind to protein or the like expressed 
on a cell membrane by culturing a transformant containing present DNA in the case 
where a labeled ligand is contacted with the protein or the like, and the case where a 
labeled ligand and a test compound are contacted with the protein or the like, 

(4) a method for screening a compound which alters property of a ligand 
binding with present protein or the like, which comprises measuring and comparing 
cell stimulating activity (for example, activity of promoting or suppressing 
arachidonic acid release, acetylcholin release, intracellular Ca 2+ release, intracellular 
cAMP production, intracellular cGMP production, inositol phosphate production, cell 
membrane potential variation, phosphorylation of intracellular protein, activation of 
c-fos and decrease in pH) via a receptor in the case where a compound which activates 
present protein or the like (for example, ligand for present protein or the like) is 
contacted with a cell containing present protein or the like, and the case where a 
compound which activates present protein or the like and a test compound are 
contacted with a cell containing present protein or the like, and 

(5) a method for screening a compound which alters property of a ligand 
binding with present protein or the like, which comprises measuring and comparing 
cell stimulating activity (for example, activity of promoting or suppressing 
arachidonic acid release, acetylcholin release, intracellular Ca 2+ release, intracellular 
cAMP production, intracellular cGMP production, inositol phosphate production, cell 
membrane potential variation, phosphorylation of intracellular protein, activation of 
c-fos and decrease in pH) via a receptor in the case where a compound which activates 
present protein or the like (for example, ligand for present protein or the like) is 
contacted with present protein or the like expressed on a cell membrane by culturing a 
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transformant containing present DNA, and the case where a compound which 
activates present protein or the like and a test compound are contacted with present 
protein or the like expressed on a cell membrane by culturing a transformant 
containing present DNA. 

Before present protein or the like is obtained, when a G protein-coupled 
receptor agonist or antagonist is screened, a test was necessary in which a cell, a tissue 
or its cell membrane fraction which contains a G protein-coupled receptor agonist or 
antagonist is first used to obtain candidate compounds (first screening) and, thereafter, 
whether candidate compounds actually inhibit binding of a human G protein-coupled 
receptor protein and a ligand is confirmed (secondary screening). When a cell, a 
tissue or a cell membrane fraction is used as it is, it was difficult to actually screen an 
agonist or an antagonist for a receptor protein of interest due to the presence of other 
receptors. 

However, for example, the use of a human-derived protein of the present 
invention excludes the necessity of first screening and a compound which inhibits 
binding of a ligand and a G protein-coupled receptor protein can be effectively 
screened. Further, whether a screened compound is an agonist or an antagonist can 
be simply evaluated. 

A method for screening of the present invention is explained more 
particularly. 

First, as present protein or the like used in a method for screening of the 
present invention, any protein can be used as long as it contains the aforementioned 
present protein or the like, although a cell membrane fraction of an organ of a 
mammal containing present protein or the like is suitable. However, since a human- 
derived organ is obtained with very difficulty, a human-derived receptor protein or the 
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like which was expressed at a large amount using a recombinant is suitable for use in 
screening. 

For preparing present protein or the like, the aforementioned method is used, 
although it is preferred that present DNA is expressed in a mammal cell or an insect 
cell. As a DNA fragment coding a protein portion of interest, a complementary DNA 
is used, being not limiting. For example, a gene fragment and a synthetic DNA may 
be used. In order to introduce a DNA fragment encoding present protein and express 
it effectively, the DNA fragment is preferably incorporated downstream of polyhedron 
promoter of nuclear polyhedrosis virus (NPV) belonging to genus Bacurovirus, a host 
of which is an insect, SV40-derived promoter, promoter of retrovirus, metallothionein 
promoter, human heat shock promoter, cytomegalovirus promoter and SRoc promoter. 
Examination of an amount and quality of expressed receptor can be performed by the 
method known per se. For example, it can be performed according to a method 
described in the literature [Nambi, P. et al., The Journal of Biological Chemistry, J. 
Biol. Chem., vol.267, pp.19555-19559, 1992]. 

Therefore, in a method for screening of the present invention, as one 
containing present protein or the like, protein or the like which was purified by the 
method known per se may be used, or a cell containing the protein or the like may be 
used, or a membrane fraction of a cell containing the protein or the like may be used. 

In a method for screening of the present invention, when a cell containing 
present protein or the like is used, the cell may be fixed with glutaraldehyde, formalin 
or the like. Fixation can be carried out according to the method known per se. 

A cell containing present protein or the like refers to a host cell which 
expressed the protein or the like and, as a host cell, Escherichia coli, Bacillus subtilis, 
yeast, insect cell and animal cell are preferable. 
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A cell membrane fraction refers to a fraction containing a cell membrane 
obtained according to a method known per se at a large amount after a cell is ruptured. 
As a method for repturing a cell, there are a method of squeezing a cell with a Potter- 
El vehj em type homogenizer, rupture with Waring blender or Polytron (manufactured 
by Kinematica), rupture by ultrasound, rupture by ejecting a cell through a thin nozzle 
while pressing with a French press and the like. For fractionating a cell membrane, a 
fractionating method by centrifugation such as a fractionation centrifugation method 
and a density gradient centrifugation method are mainly used. For example, a 
ruptured cell solution is centrifuged at a low speed (500 rpm-3000 rpm) for a shorter 
period of time (usually, about 1 minute to 10 minutes), a supernatant is further 
centrifuged at a higher speed (15000 rpm-30000 rpm) usually for 30 minutes to 2 
hours and the resulting precipitates are used as a membrane fraction. An expressed 
protein and a membrane component such as phospholipid and membrane protein 
derived from a cell are contained in the membrane fraction at a large amount. 

An amount of a cell containing the protein or the protein in the membrane 
fraction is preferably 10 3 -10 8 molecules per 1 cell, suitably 10 5 -10 7 molecules. As 
an expression amount grows larger, the ligand binding activity (specific activity) is 
increased and, thereby, not only construction of high sensitive screening system 
becomes possible but also a large amount of samples can be measured at the same lot. 

In order to perform the aforementioned methods (l)-(3) for screening a 
compound which alters property of a ligand binding with present protein or the like, 
for example, a suitable protein fraction and a labeled test compound are necessary. 

As a protein fraction, a natural receptor protein fraction or a recombinant 
receptor fraction having the equivalent activity thereto are desirable. Here, 
equivalent activity denotes equivalent ligand binding activity, signal information 
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transmitting action and the like. 

As a labeled test compound, a labeled ligand and a labeled ligand analogue 
compound are used. For example, a ligand labeled with [ 3 H], [ 125 I], [ 14 C] or [ 35 S] is 
used. 

5 More particularly, in order to perform a method for screening a compound 

which alters property of a ligand binding with present protein or the like, an authentic 
protein is first prepared by suspending a cell containing present protein or the like or a 
membrane fraction of the cell in a buffer suitable for screening. As a buffer, any 
buffer such as phosphate buffer having pH 4-10 (desirably, pH 6-8) and Tris-HCl 

10 buffer may be used as long as it dose not inhibit binding of a ligand with a protein. 
In addition, in order to reduce the non-specific binding, surfactants such as CHAPS, 
Tween-80™ (Kao-Atlas), digitonin and deoxycholate may be added to a buffer. 
Further, in order to suppress degradation of a receptor or a ligand by protease, 
protease inhibiting agents such as PMSF, leupeptin, E-64 (manufactured by Peptide 

15 Laboratory) and pepstatin may be added thereto. A labeled ligand is added to 0.01 
ml-10 ml of a solution of the receptor at a certain amount (5000 cpm-500000 cpm) 
and, at the same time, a test compound is present at 10" 4 M-10" 10 M. In order to know 
an amount of non-specific binding (NBS), a reaction tube to which a large excess 
unlabeled ligand is added is prepared. A reaction is performed at 0°C to 50°C, 

20 desirably at about 4°C to 37°C for about 20 minutes to 24 hours, desirably for about 
30 minutes to 3 hours. After reaction, the reaction is filtered with a glass fiber filter 
or the like, washed with a suitable amount of a buffer, and the radioactivity remaining 
on a glass fiber filter is measured with a liquid scintillation counter or a y-counter. A 
test compound having non-specific binding amount (B-NSB) (wherein a count (B0- 

25 NSB) obtained by subtracting non-specific binding amount (NSB) from a count (B0) 



of no competing substance) can be selected as a candidate compound having the 
competition inhibiting ability. 

In order to perform the aforementioned methods (4)-(5) for screening a 
compound which alters property of a ligand binding with present protein or the like, 
for example, the cell stimulating activity (for example, activity of promoting or 
inhibiting arachidonic acid release, acetylcholine release, intracellular Ca release, 
intracellular cAMP production, intracellular cGMP production, inositol phosphate 
production, intracellular potential variation, phosphorylation of an intracellular 
protein, c-fos activation, decrease in pH and the like) via a protein can be measured 
using the known method or a commercially available measuring kit. 

More particularly, first, a cell containing present protein or the like is cultured 
on a multiwell-plate or the like. Upon implementation of screening medium is 
freshly prepared or buffer is changed to the proper one which does not denote toxicity 
for cell beforehand, a test compound and the like are added, incubated for a certain 
time, the cell is extracted or the supernatant is recovered to quantitate the resulting 
products according to respective methods. When the production of a substance (for 
example, arachidonic acid and the like) which is an index for the cell stimulating 
activity is difficult to be detected due to a degrading enzyme contained in the cell, an 
inhibiting agent for the degrading enzyme may be added to perform an assay. In 
addition, regarding the activity of cAMP production suppression, it can be detected as 
production inhibiting action for a cell for which fundamental producing amount has 
been increased with forscholin. 

In order to perform screening by measuring the cell stimulating activity, a cell 
which expressed a suitable protein is necessary. As a cell which expressed present 
protein or the like, a cell strain containing natural type present protein or the like, and 
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a cell strain which expressed the aforementioned recombinant protein or the like are 
desirable. 

As a test compound, for example, a peptide, a protein, a non-peptide 
compound, a synthetic compound, a fermented product, a cell extract solution, a plant 
extract solution, and an animal tissue extract solution are used, and these compounds 
may be a novel compound or the known compound. 

A kit for screening a compound which alters property of a ligand binding with 
present protein or the like contains present protein or the like, a cell containing 
present protein or the like, or a membrane fraction of a cell containing present protein 
or the like. 

As an example of a kit for screening of the present invention, there are the 
following ones: 

1. A reagent for screening 

(1) A buffer for measurement and a buffer for washing 

0.05% bovine serum albumin (manufactured by Sigma) is added to Hanks' 
Balanced Salt Solution (manufactured by Gibco). 

Filter-sterilized with a filter having a pore size of 0.45 \im, which may be 
stored at 4°C or prepared upon use. 

(2) An authentic G protein-coupled receptor 

CHO cell in which a protein of the present invention is expressed is 
subcultured on a 12-well plate at 5xl0 5 cells/well, and cultured at 37°C, in 5% C0 2 
and 95% air for two days. 

(3) A labeled ligand 

A ligand labeled with commercially available [ 3 H], [ 125 I], [ 14 C], [ 35 S] or the 
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like. An aqueous solution is stored at 4°C or -20°C and diluted with a measuring 
buffer upon use. 

(4) A standard solution of ligand 

A ligand is dissolved to be 1 Mm with PBS which obtained 0.1 % bovine 
serum albumin (manufactured by Sigma) and stored at -20°C 

2. A measuring method 

(1) CHO cell, expressing present protein, which was cultured on a 12-well 
plate for tissue culturing is washed twice with a 1 ml of a measuring buffer, and a 490 
\i\ of a measuring buffer is added to each well. 

(2) After 5 \il of a 10" 3 -10" 10 M test compound is added, 5 \il of a labeled 
ligand is added, which is reacted at room temperature for 1 hour. In order to know 
an amount of non-specific binding, 5 jxl of a 10" 3 M ligand is added instead of a test 
compound. 

(3) The reaction solution is removed and washed with 1 ml of a washing 
buffer three times. A labeled ligand bound to a cell is dissolved with 0.2N NaOH- 
1% SDS, and mixed with 4 ml of liquid scintillator A (manufactured by 
Wakojunyaku). 

(4) The radioactivity is measured using a liquid scintillation counter 
(manufactured by Beckmann) and Percent Maximum Binding (PMB) is obtained 
according to the following equation [Mathematic 1] 

[Mathematic 1] 

PMB=[(B-NSB)/(B0-NSB)]xl00 
PMB: Percent Maximum Binding 
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B: value when a specimen is added 

NSB: Non-specific Binding (non-specific binding amount) 
BO: Maximum binding amount 

A compound obtained by using a method for screening or a kit for screening 
of the present invention or a salt thereof is a compound which alters property of a 
ligand binding with present protein or the like. More particularly, there are (a) a 
compound having the cell stimulating activity (for example, activity of promoting or 
suppressing arachidonic acid release, acetylcholin release, intracellular Ca 2+ release, 
intracellular cAMP production, intracellular cGMP production, inositol phosphate 
production, cell membrane potential variation, phosphorylation of intracellular protein, 
activation of c-fos and decrease in pH) via a G protein-coupled receptor (so called 
agonist to present protein), (b) a compound having no such a cell stimulating activity 
(so called antagonist to present protein), (c) a compound which enhances binding 
force of a ligand with present G protein-coupled receptor, and (d) a compound which 
decreases binding force of a ligand with present G protein conjugated type protein. 

As the compound, there are a peptide, a protein, a non-peptide compound, a 
synthetic compound and a fermented product, and these compounds may be a novel 
compound or the known compound. 

Since an agonist to present protein or the like has the similar physiological 
activity to that of a ligand for present protein or the like, it is useful as a safe and low- 
toxic drug depending upon the ligand activity. 

Since an antagonist to present protein or the like has the similar physiological 
activity to that of a ligand for present protein or the like, it is useful as a safe and low- 
toxic drug which inhibits the ligand activity. 
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A compound which enhances the binding force of a ligand binding with 
present protein is useful as a safe and low-toxic drug for enhancing the physiological 
activity harbored by a ligand for present protein or the like. 

A compound which decreases the binding force of a ligand binding with 
present protein is useful as a safe and low-toxic drug for decreasing the physiological 
activity harbored by a ligand for present protein or the like. 

A compound obtained by a screening method or a kit for screening of the 
present invention or a salt thereof can be used as the aforementioned pharmaceutical 
composition according to the conventional method. For example, it can be 
formulated into a tablet, a capsulate, an elixir, a microcapsulate, a sterile solution or a 
suspension solution as in the aforementioned drug containing present DNA. 

Since pharmaceutical preparations thus obtained are safe and low toxic, they 
can be administered to, for example, human being or a mammal (for example, rat, 
rabbit, sheep, pig, cow, cat, dog, monkey). 

A dose of the compound or a salt thereof is different depending upon an 
administration subject, a subject organ, symptom and an administration method and, 
in the case of oral administration, the dose is generally about 0.1 mg-100 mg, 
preferably about 1.0-50 mg, more preferably about 1.0-20 mg per day, in an adult (60 
kg). When parentally administrated, one time dose is different depending upon an 
administration subject, a subject organ, symptom and an administration method and, 
in the form of injectable, it is usually advantageous to administer about 0.01-30 mg, 
preferably about 0.1-20 mg, more preferably about 0.1-10 mg by intravenous injection 
per day, in an adult (60 kg). In other animals, an amount calculated per 60 kg can be 
administrated. 
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(6) Quantitation of present protein , or a partial peptide thereof or a salt thereof 

Since an antibody of the present invention can specifically recognize present 
protein or the like, it can be used for quantitation of present protein or the like in a 
specimen solution, in particular, quantitation by a sandwich immunodetection method. 
That is, the present invention provides, for example, (i) a method for quantitating 
present protein or the like in a specimen solution, which comprises reacting 
competitively an antibody of the present invention with a specimen solution and a 
labeled protein or the like, and measuring a ratio of a labeled protein or the like bound 
to the antibody, (ii) a method for quantitating present protein or the like in a specimen 
solution, which comprises reacting a specimen solution with an antibody of the 
present invention which is insolubilized on a carrier and a labeled antibody of the 
present invention simultaneously or successively, and measuring the activity of a 
labeling agent on an insolubilized carrier. 

In the above (ii), it is preferred that one antibody is an antibody which 
recognizes a N-terminal of present protein or the like and an another antibody is an 
antibody which reacts with a C-terminal of present protein or the like. 

By using a monoclonal antibody to present protein or the like (hereinafter, 
referred to as present monoclonal antibody in some cases), detection by tissue staining 
or the like can be conducted in addition to measurement of present protein or the like. 
For these purposes, an antibody molecule may be used or F(ab')2, Fab' or Fab fraction 
of an antibody may be used. A method for measurement using an antibody to present 
protein or the like is not particularly limited, but any measuring method may be used 
as long as it is a method for chemically or physically detecting an amount of an 
antibody, an antigen or an antibody-antigen complex corresponding to an amount of 
antigen in a specimen solution (for example, an amount of a protein), and calculating 
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this from a standard curve made using a standard solution containing the known 
amounts of an antigen. For example, nephrometry, competitive method, 
immunometric method and sandwich method are suitably used, although the use of a 
sandwich method described below is particularly preferable in a viewpoint of 
sensitivity and specificity. 

As a labeling agent used in a measuring method using a labeling substance, 
for example, a radioisotope, an enzyme, a fluorescent substance and emitting 

125 131 3 14 

substance are used. As a radioisotope, for example, [ I], [ I], [ H] and [ C] are 
used. As the above enzyme, enzymes which are safe and have the great specific 
activity are preferable. For example, p-glactosidase, (3-glycosidase, alkaline 
phosphatase, peroxidase and malate dehydrogenase are used. As a fluorescent 
substance, for example, fluorescamine and fluorescein isothiocyanate are used. As 
an emitting substance, for example, luminol, luminol derivative, luciferin and 
lucigenin are used. Further, biotin-avidin system may be used for binding an 
antibody or an antigen and a labeling agent. 

Upon insolubization of an antigen or an antibody, physical adsorption may be 
used and, a method using chemical binding usually used for insolubilizing or 
immobilizing a protein or an enzyme may be used. As a carrier, for example, 
insoluble polysaccharides such as agarose, dextran and cellulose, synthetic resins such 
as polystyrene, polyacrylamide, silicone and the like, or glasses are used. 

In a sandwich method, a specimen solution is reacted with an insolubilized 
monoclonal antibody of the present invention (primary reaction) and a labeled 
monoclonal antibody of the present invention is further reacted therewith (secondary 
reaction) and, thereafter, the activity of a labeling agent on an insolubilized carrier can 
be measured to quantitate an amount of present protein in a specimen solution. The 
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primary reaction and the secondary reaction may be performed in the reverse order, or 
simultaneously, or at a different time. A labeling agent and an insolubilizing method 
can be according to the aforementioned methods. 

In addition, in an immunological detecting method by a sandwich method, an 
antibody used for a solid phase antibody or a labeling antibody is not necessarily one 
kind and a mixture of two or more kinds of antibodies may be used for improving the 
measuring sensitivity. 

In a method for measuring present protein or the like, as monoclonal 
antibodies of the present invention used in the primary reaction and the secondary 
reaction, antibodies having a different site to which present protein or the like is 
bound are preferably used. That is, regarding antibodies used in the primary reaction 
and the secondary reaction, an antibody used in the primary reaction is preferably an 
antibody which recognizes a site other than a C-terminal, for example, a N-terminal 
when an antibody used in the secondary reaction recognizes a C-terminal of present 
protein. 

A monoclonal antibody of the present invention can be used a measuring 
system other than a sandwich method, for example, competitive method, 
immunometric method or nephrometry. In a competitive method, after an antigen in 
a specimen solution and a labeled antigen are reacted competitively with an antibody, 
an unreacted labeled antigen (F) and a labeled antigen (B) bound to an antibody are 
separated (B/F separation), and a labeled amount of either of B or F is measured to 
quantitate an amount of an antigen in a specimen solution. In the present reaction, 
there are used a solution method in which a soluble antibody is used as an antibody, 
B/F separation is performed using polyethylene glycol and the second antibody to the 
aforementioned antibody, and a solid phase method in which a soluble antibody is 
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used as the first antibody and a solid phased antibody is used as the second antibody. 

In an immunometric method, after an antigen in a specimen solution and a 
solid phased antigen are reacted competitively with a constant amount of labeled 
antibody, the solid phase and the solution phase are separated, or after an antigen in a 
specimen solution and an excessive amount of labeled antibody are reacted and, then, 
a solid phased antigen is added to bind unreacted labeled antibody to a solid phase, the 
solid phase and the solution phase are separated. Next, a labeled amount of either 
phase is measured to quantitate an amount of an antigen in a specimen solution. 

In addition, in nephrometry, an amount of insoluble presipitates resulted from 
an antigen-antibody reaction in a gel or a solution is measured. Also when an 
amount of an antigen in a specimen solution is small and a small amount of 
presipitates are obtained, laser nephrometry using laser scattering is used. 

Upon application of individual immunological measuring methods to the 
present measuring method, setting of special conditions and operations are not 
required. A system for measuring present protein or a salt thereof may be 
constructed by addition of technical consideration by those skilled in the art to the 
conventional conditions and operation procedures in respective methods. For details 
of these general technical means, a reference can be made to reviews and books [for 
example, see "Radioimmunoassay" edited by Hiroshi Irie (Kodansha, published in 
1974), "Radioimmunoassay, Second Series" edited by Hiroshi Irie (Kodansha, 
published in 1979), "Enzyme Immunoassay" edited by Eiji Ishikawa et al. (Igakushoin, 
published in 1978), "Enzyme Immunoassay" edited by Eiji Ishikawa et al. (2nd 
edition) (Igakushoin, published in 1982), "Enzyme Immunoassay" edited by Eiji 
Ishikawa et al. (3rd edition) (Igakushoin, published in 1987), "Methods in 
ENZYMOLOGY" Vol. 70 (Immunochemical Techniques (Part A)) ? Ibid. Vol. 73 
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(Immunochemical Techniques (Part B)), Ibid. Vol. 74 (Immunochemical Techniques 
(Part C)), Ibid. Vol. 84 (Immunochemical Techniques (Part D: Selected 
Immunoassay)), Ibid. Vol. 92 (Immunochemical Techniques (Part ErMonoclonal 
Antibodies and Generals Immunoassay Methods)), Ibid. Vol. 121 (Immunochemical 
Techniques (Part I: Hybridoma Technology and Monoclonal Antibodies)) (All 
published by Academic Press). 

As described above, by using an antibody of the present invention, present 
protein or a salt thereof can be quantitated with the high sensitivity. Further, various 
diseases can be diagnosed by quantitating present protein or a salt thereof using an 
antibody of the present invention. 

In addition, an antibody of the present invention can be used to detect present 
protein or the like present in a specimen such as a body liquid or a tissue. In addition, 
it can be used for manufacturing an antibody column used for purifying present 
protein or the like, detecting present protein or the like in each fraction upon 
purification, and analyzing the behavior of present protein or the like in a specimen 
cell. 

(7) Preparation of non-human animal having a DNA encoding a G protein conjugated 
type protein of the present invention 

A transgenic non-human animal expressing present protein or the like can be 
made using a DNA of the present invention. As a non-human animal, there is a 
mammal (for example, rat, mouse, rabbit, sheep, pig, cow, cat, dog, monkey and the 
like) (hereinafter, abbreviated as animal), although mouse and rabbit are particularly 
suitable. 

Upon transference of a DNA of the present invention to a subject animal, it is 
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generally advantageous to use as a gene construct bound downstream of promoter 
which can express the DNA in an animal. For example, when a DNA of the present 
invention derived from a rabbit is transferred, a DNA-transferred animal which 
produces present protein or the like at a large amount can be produced by introducing 
5 a gene construct in which a DNA of the present invention, derived from an animal, 
having high homology with the above DNA is bound downstream of various 
promoters which can express a DNA of the present invention in an animal cell, into 
rabbit fertilized ovum by microinjection. As this promoter, for example, ubiquous 
expression promoters such as virus-derived promoter, metallothionein promoter and 
10 the like may be also used, although NGF gene promoter and enolase gene promoter 
which are specifically expressed in brain are preferably used. 

Transference of a DNA of the present invention at fertilized ovum cell stage 
is maintained such that the DNA is present in all of an embryo cell and a somatic cell 
of a subject animal. The presence of present protein or the like in an embryo cell in a 
15 produced animal after DNA transference means that all progenies of produced animal 
have present protein or the like in their all embryo cells and somatic cells. A 
progeny of such the animal which inheritated a gene has present protein or the like in 
all its embryo cells and somatic cells. 

A DNA transferred animal of the present invention can be passage -bred as an 
20 animal harboring the DNA under the normal breeding circumstances by assuring that a 
gene is stably retained by mating. Further, a homozygote animal having an 
introduced gene in both of homologous chromosomes can be obtained by mating male 
and female animals retaining a DNA of interest and breeding passage may be 
performed such that all progenies have the DNA, by mating the male and female. 
25 Since an animal, in which a DNA of the present invention is introduced, 



expresses highly present protein or the like, it is useful as an animal for screening an 
agonist or an antagonist for present protein or the like. 

A DNA-transferred animal of the present invention may be used as a cell 
source for tissue culturing. For example, present protein or the like can be analyzed 
by analyzing directly a DNA or a RNA in a tissue of a DNA-transferred mouse of the 
present invention, or by analyzing a tissue in which a protein of the present invention 
expressed by a gene is present. A cell of a tissue having present protein or the like is 
cultured by standard tissue culturing technique, which can be used to study the 
function of a cell from a tissue which is generally difficult to culture, such as derived 
from brain or peripheral tissue. In addition, by using the cell, for example, a drug 
which enhances the function of various tissues can be selected. In addition, when 
there is a high expressing cell strain, present protein or the like can be also isolated 
and purified therefrom. 

When a nucleotide, an amino acid and the like are expressed as an 
abbreviation in the present invention and drawings, the abbreviation is based on 
abbreviation by IUPAC-IUB Commission on Biochemical Nomenclature or the 
conventional abbreviation in the art. Examples thereof are shown below. When 
there are optical isomers regarding an amino acid, L amino acid is shown unless 
indicated. 

DNA: deoxyribonucleic acid 

cDNA: complementary deoxyribonucleic acid 

A: adenine 

T: thymine 

G: guanine 

C: cytosine 

75 



RNA: ribonucleic acid 

mRNA: messenger ribonucleic acid 

dATP: deoxy adenosine triphosphate 

dTTP: deoxy thymidine triphosphate 

dGTP: deoxyguanosine triphosphate 

dCTP: deoxycytidine triphosphate 

ATP: adenosine triphosphate 

EDTA: ethylenediamine tetraacetic acid 

SDS: sodium dodecylsulfate 

Gly: glycine 

Ala: alanine 

Val: valine 

Leu: leucine 

He: isoleucine 

Ser: serine 

Thr: threonie 

Cys: cysteine 

Met: methione 

Glu: glutamic acid 

Asp: aspartic acid 

Lys: lysine 

Arg: arginine 

His: histidine 

Phe: phenylalanine 

Tyr: tyrosine 



Trp: tryptophan 

Pro: proline 

Asn: asparagine 

Gin: glut amine 

pGlu: pyroglutamic acid 

Me: methyl group 

Et: ethyl group 

Bu: butyl group 

Ph: phenyl group 

TC: thiazolidine-4(R)-carboxamide group 

In addition, substituents, protecting groups and reagents which are frequently 
used are expressed by the following symbols: 
Tos: p-toluenesulfonyl 
CHO: formyl 
Bzl: benzyl 

CbBzl: 2,6-dichlorobenzyl 

Bom: benzyloxymethyl 

Z: benzyloxycarbonyl 

Cl-Z: 2-chlorobenzyloxycarbonyl 

Br-Z: 2-bromobenzyloxycarbonyl 

Boc: t-butoxycarbonyl 

DNP: dinitrophenol 

Trt: trityl 

Bum: t-butoxymethyl 

Fmoc: N-9-fluorenylmethoxycarbonyl 
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HOBt: 1-hydroxybenztriazole 

HOOBt: 3,4-dihydro-3-hydroxy-4-oxo-l,2,3-benzotriazine 

HONB: l-hydroxy-5-norbornene-2 ? 3-dicarboyximide 

DCC: N ? N'-dicyclohexylcarbodiimide 

Sequence numbers of SEQ ID Tables in the present specification show the 
following sequences. 
[SEQ ID No:l] 

An amino acid sequence of a human brain-derived protein of the present 
invention is shown. 
[SEQ ID No:2] 

A nucleotide sequence of a DNA encoding a human brain-derived protein of 
the present invention having an amino acid represented by SEQ ID No:l. 
[SEQ ID No:3] 

An amino acid sequence of a human brain-derived protein of the present 
invention is shown. 
[SEQ ID No:4] 

A nucleotide sequence of a DNA encoding a human brain-derived protein of 
the present invention having an amino acid represented by SEQ ID No:3. 
[SEQ ID No:5] 

An amino acid sequence of a human brain-derived protein of the present 
invention is shown. 
[SEQ ID No:6] 

A nucleotide sequence of a DNA encoding a human brain-derived protein of 
the present invention having an amino acid represented by SEQ ID No: 5. 

Transformant Escherichia coli JM109/pHK05006 obtained in Example 1 
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below has been deposited at Trade and Commerce Ministry Industrial Technology 
Institute Life Technology Industrial Technology Laboratory (NIBH) under accession 
number of FERM BP-6433 since July 21, 1998 and at Foundation Fermentation 
Laboratory under accession number of IFO 16189 since July 8, 1998. 

Transformant Escherichia coli JM109/pHK05490 obtained in Example 2 
below has been deposited at Trade and Commerce Ministry Industrial Technology 
Institute Life Technology Industrial Technology Laboratory (NIBH) under accession 
number of FERM BP-6456 since August 7, 1998. 

Transformant Escherichia coli JM109/pHH02631 obtained in Example 3 
below has been deposited at Trade and Commerce Ministry Industrial Technology 
Institute Life Technology Industrial Technology Laboratory (NIBH) under accession 
number of FERM BP-6540 since October 6, 1998. 

Examples 

The following Examples illustrate the present invention but do not limit the 
scope thereof. Gene manipulations using Escherichia coli were according to a 
method described in Molecular cloning. 

Example 1 

Search of a human brain-derived G protein-coupled receptor protein and 
determination of a nucleotide sequence (1) 

Homology search was made to amino acid sequences encoded by cDNAs 
obtained by a method described in DNA RESEARCH, vol.4, pp.53-59 (1997) or a 
similar method using sequences of the known receptors; in particular, sequences of 
human ORF receptors as a template, and an amino acid sequence represented by SEQ 
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ID No:l (amino acid sequence in Fig. 1 and Fig. 2) showed homology. 

Then, cDNA corresponding to amino acid sequence in SEQ ID No:l (amino 
acid sequence in Fig. 1 and Fig. 2) was sequence-analyzed and SEQ ID No: 2 
(nucleotide sequence in Fig. 1 and Fig. 2) was obtained. Hydrophobicity plot shown 
in Fig. 3 was obtained and it was found that seven times transmembrane type (G 
protein conjugated type) receptor is encoded. 

Further, plasmid pHK05006 harboring a DNA represented by SEQ ID No:2 
was introduced into E. coli JM109 to obtain E. coli JM109/pHK05006. 

Example 2 

Search of a human brain-derived G protein-coupled receptor protein and 
determination of a nucleotide sequence (2) 

Homology search was made to amino acid sequences encoded by cDNAs 
[SEQ ID No:4 (DNA sequence in Fig.7-Fig. 15)] obtained by a method described in 
DNA RESEARCH, vol.4, pp.53-59 (1997) or a similar method using sequences of the 
known receptors; in particular, sequences of human ORF receptors as a template, and 
an amino acid sequence represented by SEQ ID No:3 (amino acid sequence 
represented by HKO05490 in Fig. 4 and Fig. 5; amino acid sequence in Fig. 7-Fig.l5) 
showed homology. 

Then, hydrophobicity plot was analyzed and this is shown in Fig. 6, and it 
was found that seven times transmembrane type (G protein conjugated type) receptor 
is encoded. In addition, it was confirmed that a protein represented by an amino acid 
sequence represented by SEQ ID No:3 shows high homology with a protein 
represented by an amino acid sequence represented by SEQ ID No:l described in 
Example 1 (Fig.4). 
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Further, plasmid pHK05490 harboring a DNA represented by SEQ ID No;4 
was introduced into E. coli JM109 to obtain E. coli JM109/pHK05490. 

Example 3 

Search of a human brain-derived G protein-coupled receptor protein and 
determination of a nucleotide sequence (1) 

Homology search was made to amino acid sequences encoded by cDNAs 
obtained by a method described in DNA RESEARCH, vol.4, pp.53-59 (1997) or a 
similar method using sequences of the known receptors; in particular, sequences of 
human ORF receptors as a template, and an amino acid sequence represented by SEQ 
ID No:5 showed homology. 

Then, cDNA corresponding to amino acid sequence in SEQ ID No:5 was 
sequence-analyzed and SEQ ID No:6 was obtained. Hydrophobicity plot shown in 
Fig. 25 was obtained and it was found that seven times transmembrane type (G protein 
conjugated type) receptor is encoded. 

Further, plasmid pHH02631 harboring a DNA represented by SEQ ID No: 6 
was introduced into E. coli JM109 to obtain E. coli JM109/pHH02631. 

Industrial Applicability 

A protein of the present invention, a partial peptide thereof or a salt thereof, 
and a DNA encoding it can be used in or as (1) determination of a ligand (agonist), (2) 
obtaining of an antibody and antiserum, (3) construction of the expression system for 
a recombinant protein, (4) development of the receptor binding assay using the same 
expression system and screening of drug candidates, (5) implementation of drug 
design based on comparison with a ligand receptor having the structural similarity, (6) 
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reagents for preparing a probe or a PCR primer in gene therapy, (7) production of a 
transgenic animal, or (8) a drug for gene prophylaxis or therapy. 
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What is claimed is: 

1. A protein comprises the same or substantially the same amino acid 
sequence represented by SEQ ID No:l, SEQ ID No:3 or SEQ ID No:5, or a salt 
thereof. 

2. A partial peptide of the protein according to claim 1, or a salt thereof. 

3. A DNA comprises a DNA having a nucleotide sequence encoding the 
protein according to claim 1. 

4. The DNA according to claim 3, which comprising a nucleotide sequence 
represented by SEQ ID No:2, SEQ ID No:4 or SEQ ID No:6. 

5. A recombinant vector comprising the DNA according to claim 3. 

6. A transformant transformed with the recombinant vector according to 

claim 5. 

7. A process for producing the protein or a salt thereof according to claim 1 ? 
which comprises culturing the transformant according to claim 6 ? and producing and 
accumulating the protein according to claim 1. 

8. An antibody to the protein according to claim 1, the partial peptide 
according to claim 2 or a salt thereof. 

9. A method for determining a ligand for the protein according to claim 1 or 
a salt thereof, which comprises using the protein according to claim 1, the partial 
peptide according to claim 2 or a salt thereof. 

10. A method for screening a compound or a salt thereof which alters 
property of a ligand binding with the protein according to claim 1 or a salt thereof, 
which comprises using the protein according to claim 1, the partial peptide according 
to claim 2 or a salt thereof. 

11. A kit for screening a compound or a salt thereof which alters property of 
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a ligand binding with the protein according to claim 1 or a salt thereof, which 
comprises the protein according to claim 1, the partial peptide according to claim 2 or 
a salt thereof. 

12. A compound or a salt thereof which alters property of a ligand binding 
with the protein according to claim 1 or a salt thereof, which is obtainable by the 
method for screening according to claim 10 or the kit for screening according to claim 
11. 

13. A pharmaceutical which comprises a compound or a salt thereof which 
alters property of a ligand binding with the protein according to claim 1 or a salt 
thereof, which is obtainable by the method for screening according to claim 10 or the 
kit for screening according to claim 11. 

14. A DNA which hybridizes with the DNA according to claim 3 under 
stringent conditions. 

15. A nucleotide containing a nucleotide sequence encoding the protein 
according to claim 1. 

16. A nucleotide containing a part of a nucleotide sequence which is 
complementary to a nucleotide sequence encoding the protein according to claim 1. 
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SEQUENCE LISTING 

<110> Takeda Chemical Industries, Ltd. 

<120> Novel G Protein Coupled Receptor Protein and Its Use 

<130> A99137 
5 <150> JP 10-207579 

<151> 1998-07-23 

<150> JP 10-225060 

<151> 1998-08-07 

<150> JP 10-284328 
10 <151> 1998-10-06 

<160> 6 
<210> 1 
<211> 872 
<212> PRT 
15 <213> Human 
<400> 1 

Ala Glu Gin Thr Arg Asn His Leu Asn Ala Gly Asp He Thr Tyr Ser 

15 10 15 

Val Arg Ala Met Asp Gin Leu Val Gly Leu Leu Asp Val Gin Leu Arg 
20 20 25 30 
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Asn Leu Thr Pro Gly Gly Lys Asp Ser Ala Ala Arg Ser Leu Asn Lys 

35 40 45 

Ala Met Val Glu Thr Val Asn Asn Leu Leu Gin Pro Gin Ala Leu Asn 
50 55 60 

5 Ala Trp Arg Asp Leu Thr Thr Ser Asp Gin Leu Arg Ala Ala Thr Met 
65 70 75 80 

Leu Leu His Thr Val Glu Glu Ser Ala Phe Val Leu Ala Asp Asn Leu 

85 90 95 

Leu Lys Thr Asp lie Val Arg Glu Asn Thr Asp Asn lie Lys Leu Glu 
10 100 105 110 

Val Ala Arg Leu Ser Thr Glu Gly Asn Leu Glu Asp Leu Lys Phe Pro 

115 120 125 

Glu Asn Met Gly His Gly Ser Thr He Gin Leu Ser Ala Asn Thr Leu 
130 135 140 

15 Lys Gin Asn Gly Arg Asn Gly Glu He Arg Val Ala Phe Val Leu Tyr 
145 150 155 160 

Asn Asn Leu Gly Pro Tyr Leu Ser Thr Glu Asn Ala Ser Met Lys Leu 

165 170 175 

Gly Thr Glu Ala Leu Ser Thr Asn His Ser Val He Val Asn Ser Pro 
20 180 185 190 

Val He Thr Ala Ala He Asn Lys Glu Phe Ser Asn Lys Val Tyr Leu 

195 200 205 

Ala Asp Pro Val Val Phe Thr Val Lys His lie Lys Gin Ser Glu Glu 
210 215 220 

25 Asn Phe Asn Pro Asn Cys Ser Phe Trp Ser Tyr Ser Lys Arg Thr Met 
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225 230 235 240 

Thr Gly Tyr Trp Ser Thr Gin Gly Cys Arg Leu Leu Thr Thr Asn Lys 

245 250 255 

Thr His Thr Thr Cys Ser Cys Asn His Leu Thr Asn Phe Ala Val Leu 
5 260 265 270 

Met Ala His Val Glu Val Lys His Ser Asp Ala Val His Asp Leu Leu 

275 280 285 

Leu Asp Val He Thr Trp Val Gly He Leu Leu Ser Leu Val Cys Leu 
290 295 300 

10 Leu He Cys He Phe Thr Phe Cys Phe Phe Arg Gly Leu Gin Ser Asp 
305 310 315 320 

Arg Asn Thr He His Lys Asn Leu Cys He Ser Leu Phe Val Ala Glu 

325 330 335 

Leu Leu Phe Leu He Gly He Asn Arg Thr Asp Gin Pro He Ala Cys 
15 340 345 350 

Ala Val Phe Ala Ala Leu Leu His Phe Phe Phe Leu Ala Ala Phe Thr 

355 360 365 

Trp Met Phe Leu Glu Gly Val Gin Leu Tyr He Met Leu Val Glu Val 
370 375 380 

20 Phe Glu Ser Glu His Ser Arg Arg Lys Tyr Phe Tyr Leu Val Gly Tyr 
385 390 395 400 

Gly Met Pro Ala Leu He Val Ala Val Ser Ala Ala Val Asp Tyr Arg 

405 410 415 

Ser Tyr Gly Thr Asp Lys Val Cys Trp Leu Arg Leu Asp Thr Tyr Phe 
25 420 425 430 
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lie Trp Ser Phe He Gly Pro Ala Thr Leu He lie Met Leu Asn Val 

435 440 445 

He Phe Leu Gly lie Ala Leu Tyr Lys Met Phe His His Thr Ala He 
450 455 460 

5 Leu Lys Pro Glu Ser Gly Cys Leu Asp Asn He Lys Ser Trp Val He 
465 470 475 480 

Gly Ala He Ala Leu Leu Cys Leu Leu Gly Leu Thr Trp Ala Phe Gly 

485 490 495 

Leu Met Tyr He Asn Glu Ser Thr Val lie Met Ala Tyr Leu Phe Thr 
10 500 505 510 

He Phe Asn Ser Leu Gin Gly Met Phe lie Phe He Phe His Cys Val 

515 520 525 

Leu Gin Lys Lys Val Arg Lys Glu Tyr Gly Lys Cys Leu Arg Thr His 
530 535 540 

15 Cys Cys Ser Gly Lys Ser Thr Glu Ser Ser lie Gly Ser Gly Lys Thr 
545 550 555 560 

Ser Gly Ser Arg Thr Pro Gly Arg Tyr Ser Thr Gly Ser Gin Ser Arg 

565 570 575 

He Arg Arg Met Trp Asn Asp Thr Val Arg Lys Gin Ser Glu Ser Ser 
20 580 585 590 

Phe He Thr Gly Asp He Asn Ser Ser Ala Ser Leu Asn Arg Glu Gly 

595 600 605 

Leu Leu Asn Asn Ala Arg Asp Thr Ser Val Met Asp Thr Leu Pro Leu 
610 615 620 

25 Asn Gly Asn His Gly Asn Ser Tyr Ser He Ala Ser Gly Glu Tyr Leu 
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625 630 635 640 

Ser Asn Cys Val Gin lie He Asp Arg Gly Tyr Asn His Asn Glu Thr 

645 650 655 

Ala Leu Glu Lys Lys He Leu Lys Glu Leu Thr Ser Asn Tyr He Pro 
5 660 665 670 

Ser Tyr Leu Asn Asn His Glu Arg Ser Ser Glu Gin Asn Arg Asn Leu 

675 680 685 

Met Asn Lys Leu Val Asn Asn Leu Gly Ser Gly Arg Glu Asp Asp Ala 
690 695 700 

10 He Val Leu Asp Asp Ala Thr Ser Phe Asn His Glu Glu Ser Leu Gly 
705 710 715 720 

Leu Glu Leu lie His Glu Glu Ser Asp Ala Pro Leu Leu Pro Pro Arg 

725 730 735 

Val Tyr Ser Thr Glu Asn His Gin Pro His His Tyr Thr Arg Arg Arg 
15 740 745 750 

He Pro Gin Asp His Ser Glu Ser Phe Phe Pro Leu Leu Thr Asn Glu 

755 760 765 

His Thr Glu Asp Leu Gin Ser Pro His Arg Asp Ser Leu Tyr Thr Ser 
770 775 780 

20 Met Pro Thr Leu Ala Gly Val Ala Ala Thr Glu Ser Val Thr Thr Ser 
785 790 795 800 

Thr Gin Thr Glu Pro Pro Pro Ala Lys Cys Gly Asp Ala Glu Asp Val 

805 810 815 

Tyr Tyr Lys Ser Met Pro Asn Leu Gly Ser Arg Asn His Val His Gin 
25 820 825 830 
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Leu His Thr Tyr Tyr Gin Leu Gly Arg Gly Ser Ser Asp Gly Phe He 

835 840 845 

Val Pro Pro Asn Lys Asp Gly Thr Pro Pro Glu Gly Ser Ser Lys Gly 

850 855 860 

5 Pro Ala His Leu Val Thr Ser Leu 

865 870 

<210> 2 

<211> 2616 
□ <212> DNA 

5 io <213> Human 
t <400> 2 

W GCTGAACAGA CAAGAAATCA CTTGAATGCT GGGGACATCA CCTACTCTGT CCGGGCCATG 60 

^ GACCAGCTGG TAGGCCTCCT AGATGTACAG CTTCGGAACT TGACCCCAGG TGGAAAAGAT 120 

P AGTGCTGCCC GGAGTTTGAA CAAGGCAATG GTCGAGACAG TTAACAACCT CCTTCAGCCA 180 

JJj 15 CAAGCTTTGA ATGCATGGAG AGACCTGACT ACGAGTGATC AGCTGCGTGC GGCCACCATG 240 

g TTGCTTCATA CTGTGGAGGA AAGTGCTTTT GTGCTGGCTG ATAACCTTTT GAAGACTGAC 300 

ATTGTCAGGG AGAATACAGA CAATATTAAA TTGGAAGTTG CAAGACTGAG CACAGAAGGA 360 

AACTTAGAAG ACCTAAAATT TCCAGAAAAC ATGGGCCATG GAAGCACTAT CCAGCTGTCT 420 

GCAAATACCT TAAAGCAAAA TGGCCGAAAT GGAGAGATCA GAGTGGCCTT TGTCCTGTAT 480 

20 AACAACTTGG GTCCTTATTT ATCCACGGAG AATGCCAGTA TGAAGTTGGG AACGGAAGCT 540 

TTGTCCACAA ATCATTCTGT TATTGTCAAT TCCCCTGTTA TTACGGCAGC AATAAACAAA 600 

GAGTTCAGTA ACAAGGTTTA TTTGGCTGAT CCTGTGGTAT TTACTGTTM ACATATCAAG 660 

CAGTCAGAGG AAAATTTCAA CCCTAACTGT TCATTTTGGA GCTACTCCAA GCGTACAATG 720 

ACAGGTTATT GGTCAACACA AGGCTGTCGG CTCCTGACAA CAAATAAGAC ACATACTACA 780 

25 TGCTCTTGTA ACCACCTAAC AAATTTTGCA GTACTGATGG CACATGTGGA AGTTAAGCAC 840 
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AGTGATGCGG TCCATGACCT CCTTCTGGAT GTGATCACGT GGGTTGGAAT TTTGCTGTCC 900 

CTTGTTTGTC TCCTGATTTG CATCTTCACA TTTTGCTTTT TCCGCGGGCT CCAGAGTGAC 960 

CGTAACACCA TCCACAAGAA CCTCTGCATC AGTCTCTTTG TAGCAGAGCT GCTCTTCCTG 1020 

ATTGGGATCA ACCGAACTGA CCAACCAATT GCCTGTGCTG TTTTCGCTGC CCTGTTTTCT 1080 

5 TCTTCTTGGC TGCCTTCACC TGGATGTTCC TGGAGGGGGT GCAGCTTTAT ATACATCATG 1140 

CTGGTGGAGG TTTTTGAGAG TGAACATTCA CGTAGGAAAT ACTTTTATCT GGTCGGCTAT 1200 

GGGATGCCTG CACTCATTGT GGCTGTGTCA GCTGCAGTAG ACTACAGGAG TTATGGAACA 1260 

GATAAAGTAT GTTGGCTCCG ACTTGACACC TACTTCATTT GGAGTTTTAT AGGACCAGCA 1320 

O ACTTTGATAA TTATGCTTAA TGTAATCTTC CTTGGGATTG CTTTATATAA AATGTTTCAT 1380 

SJ 10 CATACTGCTA TACTGAAACC TGAATCAGGC TGTCTTGATA ACATCAAGTC ATGGGTTATA 1440 

£ GGTGCAATAG CTCTTCTCTG CCTATTAGGA TTGACCTGGG CCTTTGGACT CATGTATATT 1500 

fU AATGAAAGCA CAGTCATCAT GGCCTATCTC TTCACCATTT TCAATTCTCT ACAGGGAATG 1560 

TTTATATTTA TTTTCCATTG TGTCCTACAG AAGAAGGTAC GAAAAGAGTA TGGGAAATGC 1620 

ifi CTGCGAACAC ATTGCTGTAG TGGCAAAAGT ACAGAGAGTT CCATTGGTTC AGGGAAAACA 1680 

FU 15 TCTGGTTCTC GAACTCCTGG ACGCTACTCC ACAGGCTCAC AGAGCCGAAT CCGTAGAATG 1740 

M= TGGAATGACA CGGTTCGAAA GCAGTCAGAG TCTTCCTTTA TTACTGGAGA CATAAACAGT 1800 

TCAGCGTCAC TCAACAGAGA GGGGCTTCTG AACAATGCCA GGGATACAAG TGTCATGGAT 1860 

ACTCTACCAC TGAATGGTAA CCATGGCAAT AGTTACAGCA TTGCCAGCGG CGAATACCTG 1920 

AGCAACTGTG TGCAAATCAT AGACCGTGGC TATAACCATA ACGAGACCGC CCTAGAGAAA 1980 

20 AAGATTCTGA AGGAACTCAC TTCCAACTAT ATCCCTTCTT ACCTGAACAA CCATGAGCGC 2040 

TCCAGTGAAC AGAACAGGAA TCTGATGAAC AAGCTGGTGA ATAACCTTGG CAGTGGAAGG 2100 

GAAGATGATG CCATTGTCCT GGATGATGCC ACCTCGTTTA ACCACGAGGA GAGTTTGGGC 2160 

CTGGAACTCA TTCATGAGGA ATCTGATGCT CCTTTGCTGC CCCCAAGAGT ATACTCCACC 2220 

GAGAACCACC AGCCACACCA TTATACCAGA AGGCGGATCC CCCAAGACCA CAGTGAGAGC 2280 

25 TTTTTCCCTT TGCTAACCAA CGAGCACACA GAAGATCTCC AGTCACCCCA TAGAGACTCT 2340 
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CTCTATACCA GCATGCCGAC ACTGGCTGGT GTGGCCGCCA CAGAGAGTGT TACCACCAGC 2400 

ACCCAGACCG AACCCCCACC GGCCAAATGT GGTGATGCCG AAGATGTTTA CTACAAAAGC 2460 

ATGCCAAACC TAGGCTCCAG AAACCACGTC CATCAGCTGC ATACTTACTA CCAGCTAGGT 2520 

CGCGGCAGCA GTGATGGATT TATAGTTCCT CCAAACAAAG ATGGGACCCC TCCCGAGGGA 2580 

5 AGTTCAAAAG GACCGGCTCA TTTGGTCACT AGTCTA 2616 

<210> 3 
<211> 1021 
<21 2> PRT 
<213> Human 
10 <400> 3 

Glu Gly Ser Lys Gly Thr Lys Pro Pro Pro Ala Val Ser Thr Thr Lys 
15 10 15 

He Pro Pro He Thr Asn lie Phe Pro Leu Pro Glu Arg Phe Cys Glu 
20 25 30 

15 Ala Leu Asp Ser Lys Gly He Lys Trp Pro Gin Thr Gin Arg Gly Met 
35 40 45 

Met Val Glu Arg Pro Cys Pro Lys Gly Thr Arg Gly Thr Ala Ser Tyr 

50 55 60 

Leu Cys Met He Ser Thr Gly Thr Trp Asn Pro Lys Gly Pro Asp Leu 
20 65 70 75 80 

Ser Asn Cys Thr Ser His Trp Val Asn Gin Leu Ala Gin Lys He Arg 

85 90 95 

Ser Gly Glu Asn Ala Ala Ser Leu Ala Asn Glu Leu Ala Lys His Thr 
100 105 110 

25 Lys Gly Pro Val Phe Ala Gly Asp Val Ser Ser Ser Val Arg Leu Met 
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115 120 125 

Glu Gin Leu Val Asp lie Leu Asp Ala Gin Leu Gin Glu Leu Lys Pro 

130 135 140 

Ser Glu Lys Asp Ser Ala Gly Arg Ser Tyr Asn Lys Leu Gin Lys Arg 
145 150 155 160 

Glu Lys Thr Cys Arg Ala Tyr Leu Lys Ala He Val Asp Thr Val Asp 

165 170 175 

Asn Leu Leu Arg Pro Glu Ala Leu Glu Ser Trp Lys His Met Asn Ser 

180 185 190 

Ser Glu Gin Ala His Thr Ala Thr Met Leu Leu Asp Thr Leu Glu Glu 

195 200 205 

Gly Ala Phe Val Leu Ala Asp Asn Leu Leu Glu Pro Thr Arg Val Ser 

210 215 220 

Met Pro Thr Glu Asn He Val Leu Glu Val Ala Val Leu Ser Thr Glu 
225 230 235 240 

Gly Gin He Gin Asp Phe Lys Phe Pro Leu Gly He Lys Gly Ala Gly 

245 250 255 

Ser Ser He Gin Leu Ser Ala Asn Thr Val Lys Gin Asn Ser Arg Asn 

260 265 270 

Gly Leu Ala Lys Leu Val Phe He He Tyr Arg Ser Leu Gly Gin Phe 

275 280 285 

Leu Ser Thr Glu Asn Ala Thr He Lys Leu Gly Ala Asp Phe He Gly 

290 295 300 

Arg Asn Ser Thr He Ala Val Asn Ser His Val lie Ser Val Ser He 
305 310 315 320 
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Asn Lys Glu Ser Ser Arg Val Tyr Leu Thr Asp Pro Val Leu Phe Thr 

325 330 335 

Leu Pro His He Asp Pro Asp Asn Tyr Phe Asn Ala Asn Cys Ser Phe 
340 345 350 

5 Trp Asn Tyr Ser Glu Arg Thr Met Met Gly Tyr Trp Ser Thr Gin Gly 
355 360 365 

Cys Lys Leu Val Asp Thr Asn Lys Thr Arg Thr Thr Cys Ala Cys Ser 

370 375 380 

His Leu Thr Asn Phe Ala He Leu Met Ala His Arg Glu He Ala Tyr 
10 385 390 395 400 

Lys Asp Gly Val His Glu Leu Leu Leu Thr Val He Thr Trp Val Gly 

405 410 415 

He Val He Ser Leu Val Cys Leu Ala He Cys He Phe Thr Phe Cys 
420 425 430 

15 Phe Phe Arg Gly Leu Gin Ser Asp Arg Asn Thr He His Lys Asn Leu 
435 440 445 

Cys He Asn Leu Phe lie Ala Glu Phe He Phe Leu He Gly He Asp 

450 455 460 

Lys Thr Lys Tyr Ala He Ala Cys Pro He Phe Ala Gly Leu Leu His 
20 465 470 475 480 

Phe Phe Phe Leu Ala Ala Phe Ala Trp Met Cys Leu Glu Gly Val Gin 

485 490 495 

Leu Tyr Leu Met Leu Val Glu Val Phe Glu Ser Glu Tyr Ser Arg Lys 
500 505 510 

25 Lys Tyr Tyr Tyr Val Ala Gly Tyr Leu Phe Pro Ala Thr Val Val Gly 
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515 520 525 

Val Ser Ala Ala He Asp Tyr Lys Ser Tyr Gly Thr Glu Lys Ala Cys 

530 535 540 

Trp Leu His Val Asp Asn Tyr Phe He Trp Ser Phe lie Gly Pro Val 
5 545 550 555 560 

Thr Phe He He Leu Leu Asn He He Phe Leu Val He Thr Leu Cys 

565 570 575 

Lys Met Val Lys His Ser Asn Thr Leu Lys Pro Asp Ser Ser Arg Leu 
580 585 590 

10 Glu Asn He Lys Ser Trp Val Leu Gly Ala Phe Ala Leu Leu Cys Leu 
595 600 605 

Leu Gly Leu Thr Trp Ser Phe Gly Leu Leu Phe He Asn Glu Glu Thr 

610 615 620 

He Val Met Ala Tyr Leu Phe Thr He Phe Asn Ala Phe Gin Gly Val 
15 625 630 635 640 

Phe He Phe He Phe His Cys Ala Leu Gin Lys Lys Val Arg Lys Glu 

645 650 655 

Tyr Gly Lys Cys Phe Arg His Ser Tyr Cys Cys Gly Gly Leu Pro Thr 
660 665 670 

20 Glu Ser Pro His Ser Ser Val Lys Ala Ser Thr Thr Arg Thr Ser Ala 
675 680 685 

Arg Tyr Ser Ser Gly Thr Gin Ser Arg He Arg Arg Met Trp Asn Asp 

690 695 700 

Thr Val Arg Lys Gin Ser Glu Ser Ser Phe He Ser Gly Asp lie Asn 
25 705 710 715 720 
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Ser Thr Ser Thr Leu Asn Gin Gly Met Thr Gly Asn Tyr Leu Leu Thr 

725 730 735 

Asn Pro Leu Leu Arg Pro His Gly Thr Asn Asn Pro Tyr Asn Thr Leu 
740 745 750 

5 Leu Ala Glu Thr Val Val Cys Asn Ala Pro Ser Ala Pro Val Phe Asn 
755 760 765 

Ser Pro Gly His Ser Leu Asn Asn Ala Arg Asp Thr Ser Ala Met Asp 

770 775 780 

Thr Leu Pro Leu Asn Gly Asn Phe Asn Asn Ser Tyr Ser Leu His Lys 
10 785 790 795 800 

Gly Asp Tyr Asn Asp Ser Val Gin Val Val Asp Cys Gly Leu Ser Leu 

805 810 815 

Asn Asp Thr Ala Phe Glu Lys Met lie He Ser Glu Leu Val His Asn 
820 825 830 

15 Asn Leu Arg Gly Ser Ser Lys Thr His Asn Leu Glu Leu Thr Leu Pro 
835 840 845 

Val Lys Pro Val He Gly Gly Ser Ser Ser Glu Asp Asp Ala He Val 

850 855 860 

Ala Asp Ala Ser Ser Leu Met His Ser Asp Asn Pro Gly Leu Glu Leu 

20 865 870 875 880 

His His Lys Glu Leu Glu Ala Pro Leu He Pro Gin Arg Thr His Ser 

885 890 895 

Leu Leu Tyr Gin Pro Gin Lys Lys Val Lys Ser Glu Gly Thr Asp Ser 
900 905 910 

25 Tyr Val Ser Gin Leu Thr Ala Glu Ala Glu Asp His Leu Gin Ser Pro 
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915 920 925 

Asn Arg Asp Ser Leu Tyr Thr Ser Met Pro Asn Leu Arg Asp Ser Pro 

930 935 940 

Tyr Pro Glu Ser Ser Pro Asp Met Glu Glu Asp Leu Ser Pro Ser Arg 
5 945 950 955 960 

Arg Ser Glu Asn Glu Asp He Tyr Tyr Lys Ser Met Pro Asn Leu Gly 

965 970 975 

Ala Gly His Gin Leu Gin Met Cys Tyr Gin He Ser Arg Gly Asn Ser 
^ 980 985 990 

"jaw? 

f; io Asp Gly Tyr He He Pro He Asn Lys Glu Gly Cys He Pro Glu Gly 
f 995 1000 1005 

W Asp Val Arg Glu Gly Gin Met Gin Leu Val Thr Ser Leu 

m 1010 1015 1020 

C <210> 4 

fy 15 <211> 3063 
3 <212> DNA 

^ <213> Human 

<400> 4 

GAAGGAAGCA AAGGGACAAA ACCACCTCCA GCAGTTTCTA CAACCAAAAT TCCACCTATA 60 
20 ACAAATATTT TTCCCCTGCC AGAGAGATTC TGTGAAGCAT TAGACTCCAA GGGGATAAAG 120 
TGGCCTCAGA CACAAAGGGG AATGATGGTT GAACGACCAT GCCCTAAGGG AACAAGAGGA 180 
ACTGCCTCAT ATCTCTGCAT GATTTCCACT GGAACATGGA ACCCTAAGGG CCCCGATCTT 240 
AGCAACTGTA CCTCACACTG GGTGAATCAG CTGGCTCAGA AGATCAGAAG CGGAGAAAAT 300 
GCTGCTAGTC TTGCCAATGA ACTGGCTAAA CATACCAAAG GGCCAGTGTT TGCTGGGGAT 360 
25 GTAAGTTCTT CAGTGAGATT GATGGAGCAG TTGGTGGACA TCCTTGATGC ACAGCTGCAG 420 
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GAACTGAAAC CTAGTGAAAA AGATTCAGCT GGACGGAGTT ATAACAAGCT CCAAAAACGA 480 
GAGAAGACAT GCAGGGCTTA CCTTAAGGCA ATTGTTGACA CAGTGGACAA CCTTCTGAGA 540 
CCTGAAGCTT TGGMTCATG GAAACATATG AATTCTTCTG AACAAGCACA TACTGCAACA 600 
ATGTTACTCG ATACATTGGA AGAAGGAGCT TTTGTCCTAG CTGACAATCT TTTAGAACCA 660 
5 ACAAGGGTCT CAATGCCCAC AGAAAATATT GTCCTGGMG TTGCCGTACT CAGTACAGAA 720 
GGACAGATCC AAGACTTTAA ATTTCCTCTG GGCATCAAAG GAGCAGGCAG CTCAATCCAA 780 
CTGTCCGCAA ATACCGTCAA ACAGAACAGC AGGAATGGGC TTGCAAAGTT GGTGTTCATC 840 
ATTTACCGGA GCCTGGGACA GTTCCTTAGT ACAGAAAATG CAACCATTAA ACTGGGTGCT 900 
O GATTTTATTG GTCGTAATAG CACCATTGCA GTGAACTCTC ACGTCATTTC AGTTTCAATC 960 

.'N' 10 AATAAAGAGT CCAGCCGAGT ATACCTGACT GATCCTGTGC TTTTTACCCT GCCACACATT 1020 
=fc GATCCTGACA ATTATTTCAA TGCAAACTGC TCCTTCTGGA ACTACTCAGA GAGAACTATG 1080 

Rj ATGGGATATT GGTCTACCCA GGGCTGCAAG CTGGTTGACA CTAATAAAAC TCGAACAACG 1140 

« TGTGCATGCA GCCACCTAAC CAATTTTGCA ATTCTCATGG CCCACAGGGA AATTGCATAT 1200 

}■*.' AAAGATGGCG TTCATGAATT ACTTCTTACA GTCATCACCT GGGTGGGAAT TGTCATTTCC 1260 

'i %S 

jjj 15 CTTGTTTGCC TGGCTATCTG CATCTTCACC TTCTGCTTTT TCCGTGGCCT ACAGAGTGAC 1320 
M= CGAAATACTA TTCACAAGAA CCTTTGTATC AACCTTTTCA TTGCTGAATT TATTTTCCTA 1380 

ATAGGCATTG ATAAGACAAA ATATGCGATT GCATGCCCAA TATTTGCAGG ACTTCTACAC 1440 
TTTTTCTTTT TGGCAGCTTT TGCTTGGATG TGCCTAGAAG GTGTGCAGCT CTACCTAATG 1500 
TTAGTTGAAG TTTTTGAAAG TGAATATTCA AGGAAAMAT ATTACTATGT TGCTGGTTAC 1560 
20 TTGTTTCCTG CCACAGTGGT TGGAGTTTCA GCTGCTATTG ACTATAAGAG CTATGGAACA 1620 
GAAAAAGCTT GCTGGCTTCA TGTTGATAAC TACTTTATAT GGAGCTTCAT TGGACCTGTT 1680 
ACCTTCATTA TTCTGCTAAA TATTATCTTC TTGGTGATCA CATTGTGCM AATGGTGAAG 1740 
CATTCAAACA CTTTGAAACC AGATTCTAGC AGGTTGGAAA ACATTAAGTC TTGGGTGCTT 1800 
GGCGCTTTCG CTCTTCTGTG TCTTCTTGGC CTCACCTGGT CCTTTGGGTT GCTTTTTATT 1860 
25 AATGAGGAGA CTATTGTGAT GGCATATCTC TTCACTATAT TTAATGCTTT CCAGGGAGTG 1920 
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TTCATTTTCA TCTTTCACTG TGCTCTCCAA AAGAAAGTAC GAAAAGAATA TGGCAAGTGC 1980 
TTCAGACACT CATACTGCTG TGGAGGCCTC CCAACTGAGA GTCCCCACAG TTCAGTGAAG 2040 
GCATCAACCA CCAGAACCAG TGCTCGCTAT TCCTCTGGCA CACAGAGTCG TATAAGAAGA 2100 
ATGTGGAATG ATACTGTGAG AAAACAATCA GAATCTTCTT TTATCTCAGG TGACATCAAT 2160 
5 AGCACTTCAA CACTTAATCA AGGAATGACT GGCAATTACC TACTAACAAA CCCTCTTCTT 2220 
CGACCCCACG GCACTAACAA CCCCTATAAC ACATTGCTCG CTGAAACAGT TGTATGTAAT 2280 
GCCCCTTCAG CTCCTGTATT TAACTCACCA GGACATTCAC TGAACAATGC CAGGGATACA 2340 
AGTGCCATGG ATACTCTACC GCTAAATGGT AATTTTAACA ACAGCTACTC GCTGCACAAG 2400 
3 GGTGACTATA ATGACAGCGT GCAAGTTGTG GACTGTGGAC TAAGTCTGAA TGATACTGCT 2460 

SJ 10 TTTGAGAAAA TGATCATTTC AGAATTAGTG CACAACAACT TACGGGGCAG CAGCAAGACT 2520 
{ CACAACCTCG AGCTCACGCT ACCAGTCAAA CCTGTGATTG GAGGTAGCAG CAGTGAAGAT 2580 

fU GATGCTATTG TGGCAGATGC TTCATCTTTA ATGCACAGCG ACAACCCAGG GCTGGAGCTC 2640 

I CATCACAAAG AACTCGAGGC ACCACTTATT CCTCAGCGGA CTCACTCCCT TCTGTACCAA 2700 

C CCCCAGAAGA AAGTGAAGTC CGAGGGAACT GACAGCTATG TCTCCCAACT GACAGCAGAG 2760 

fU 15 - GCTGAAGATC ACCTACAGTC CCCCAACAGA GACTCTCTTT ATACAAGCAT GCCCAATCTT 2820 
£ AGAGACTCTC CCTATCCGGA GAGCAGCCCT GACATGGAAG AAGACCTCTC TCCCTCCAGG 2880 

AGGAGTGAGA ATGAGGACAT TTACTATAAA AGCATGCCAA ATCTTGGAGC TGGCCATCAG 2940 
CTTCAGATGT GCTACCAGAT CAGCAGGGGC AATAGTGATG GTTATATAAT CCCCATTAAC 3000 
AAAGAAGGGT GTATTCCAGA AGGAGATGTT AGAGAAGGAC AAATGCAGCT GGTTACAAG 3060 
20 CTT 3063 

<210> 5 
<211> 1474 
<212> PRT 
<213> Human 
25 <400> 5 
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Met Ala Arg Leu Ala Ala Val Leu Trp Asn Leu Cys Val Thr A!a Val 

5 10 15 

Leu Val Thr Ser Ala Thr Gin Gly Leu Ser Arg Ala Gly Leu Pro Phe 
20 25 30 

5 Gly Leu Met Arg Arg Glu Leu Ala Cys Glu Gly Tyr Pro lie Glu Leu 
35 40 45 

Arg Cys Pro Gly Ser Asp Val Me Met Val Glu Asn Ala Asn Tyr Gly 

50 55 60 

Arg Thr Asp Asp Lys lie Cys Asp Ala Asp Pro Phe Gin Met Glu Asn 
10 65 70 75 80 

Val Gin Cys Tyr Leu Pro Asp Ala Phe Lys Me Met Ser Gin Arg Cys 

85 90 95 

Asn Asn Arg Thr Gin Cys Val Val Val Ala Gly Ser Asp Ala Phe Pro 
100 105 110 

15 Asp Pro Cys Pro Gly Thr Tyr Lys Tyr Leu Glu Val Gin Tyr Asp Cys 
115 120 125 

Val Pro Tyr Lys Val Glu Gin Lys Val Phe Val Cys Pro Gly Thr Leu 

130 135 140 

Gin Lys Val Leu Glu Pro Thr Ser Thr His Glu Ser Glu His Gin Ser 
20 145 150 155 160 

Gly Ala Trp Cys Lys Asp Pro Leu Gin Ala Gly Asp Arg Me Tyr Val 

165 170 175 

Met Pro Trp Me Pro Tyr Arg Thr Asp Thr Leu Thr Glu Tyr Ala Ser 
180 185 190 

25 Trp Glu Asp Tyr Val Ala Ala Arg His Thr Thr Thr Tyr Arg Leu Pro 
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195 200 205 

Asn Arg Val Asp Gly Thr Gly Phe Val Val Tyr Asp Giy Ala Val Phe 

210 215 220 

Tyr Asn Lys Glu Arg Thr Arg Asn Me Val Lys Tyr Asp Leu Arg Thr 
5 225 230 235 240 

Arg lie Lys Ser Gly Glu Thr Val Me Asn Thr Ala Asn Tyr His Asp 

245 250 255 

Thr Ser Pro Tyr Arg Trp Gly Gly Lys Thr Asp Me Asp Leu Ala Val 
260 265 270 

10 Asp Glu Asn Gly Leu Trp Val Me Tyr Ala Thr Glu Gly Asn Asn Gly 
275 280 285 

Arg Leu Val Val Ser Gin Leu Asn Pro Tyr Thr Leu Arg Phe Glu Gly 

290 295 300 

Thr Trp Glu Thr Gly Tyr Asp Lys Arg Ser Ala Ser Asn Ala Phe Met 
15 305 310 315 320 

Val Cys Gly Val Leu Tyr Val Leu Arg Ser Val Tyr Val Asp Asp Asp 

325 330 335 

Ser Glu Ala Ala Gly Asn Arg Val Asp Tyr Ala Phe Asn Thr Asn Ala 
340 345 350 

20 Asn Arg Glu Glu Pro Val Ser Leu Thr Phe Pro Asn Pro Tyr Gin Phe 
355 360 365 

Me Ser Ser Val Asp Tyr Asn Pro Arg Asp Asn Gin Leu Tyr Val Trp 

370 375 380 

Asn Asn Tyr Phe Val Val Arg Tyr Ser Leu Glu Phe Gly Pro Pro Asp 
25 385 390 395 400 
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Pro Ser Ala Gly Pro Ala Thr Ser Pro Pro Leu Ser Thr Thr Thr Thr 

405 410 415 

Ala Arg Pro Thr Pro Leu Thr Ser Thr Ala Ser Pro Ala Aia Thr Thr 
420 425 430 

5 Pro Leu Arg Arg Ala Pro Leu Thr Thr His Pro Val Gly Ala lie Asn 
435 440 445 

Gin Leu Gly Pro Asp Leu Pro Pro Ala Thr Ala Pro Val Pro Ser Thr 

450 455 460 

Arg Arg Pro Pro Ala Pro Asn Leu His Val Ser Pro Glu Leu Phe Cys 
10 465 470 475 480 

Glu Pro Arg Glu Val Arg Arg Val Gin Trp Pro Ala Thr Gin Gin Gly 

485 490 495 

Met Leu Val Glu Arg Pro Cys Pro Lys Gly Thr Arg Gly Me Ala Ser 
500 505 510 

15 Phe Gin Cys Leu Pro Ala Leu Gly Leu Trp Asn Pro Arg Gly Pro Asp 
515 520 525 

Leu Ser Asn Cys Thr Ser Pro Trp Val Asn Gin Val Ala Gin Lys Me 

530 535 540 

Lys Ser Gly Glu Asn Ala Ala Asn Me Ala Ser Glu Leu Ala Arg His 
20 545 550 555 560 

Thr Arg Gly Ser Me Tyr Ala Gly Asp Val Ser Ser Ser Val Lys Leu 

565 570 575 

Met Glu Gin Leu Leu Asp Me Leu Asp Ala Gin Leu Gin Ala Leu Arg 
580 585 590 

25 Pro Me Glu Arg Glu Ser Ala Gly Lys Asn Tyr Asn Lys Met His Lys 
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595 600 605 

Arg Glu Arg Thr Cys Lys Asp Tyr Me Lys Ala Val Val Glu Thr Val 

610 615 620 

Asp Asn Leu Leu Arg Pro Glu Ala Leu Glu Ser Trp Lys Asp Met Asn 
5 625 630 635 640 

Ala Thr Glu Gin Val His Thr Ala Thr Met Leu Leu Asp Val Leu Glu 

645 650 655 

Glu Gly Ala Phe Leu Leu Ala Asp Asn Val Arg Glu Pro Ala Arg Phe 
660 665 670 

10 Leu Ala Ala Lys Glu Asn Val Val Leu Glu Val Thr Val Leu Asn Thr 
675 680 685 

Glu Gly Gin Val Gin Glu Leu Val Phe Pro Gin Glu Glu Tyr Pro Arg 

690 695 700 

Lys Asn Ser Me Gin Leu Ser Ala Lys Thr Me Lys Gin Asn Ser Arg 
15 705 710 715 720 

Asn Gly Val Val Lys Val Val Phe Me Leu Tyr Asn Asn Leu Gly Leu 

725 730 735 

Phe Leu Ser Thr Glu Asn Ala Thr Val Lys Leu Ala Gly Glu Ala Gly 
740 745 750 

20 Pro Gly Gly Pro Gly Gly Ala Ser Leu Val Val Asn Ser Gin Val Me 
755 760 765 

Ala Ala Ser Me Asn Lys Glu Ser Ser Arg Val Phe Leu Met Asp Pro 

770 775 780 

Val Me Phe Thr Val Ala His Leu Glu Asp Lys Asn His Phe Asn Ala 
25 785 790 795 800 
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Asn Cys Ser Phe Trp Asn Tyr Ser Glu Arg Ser Met Leu Gly Tyr Trp 

805 810 815 

Ser Thr Gin Gly Cys Arg Leu Val Glu Ser Asn Lys Thr His Thr Thr 
820 825 830 

5 Cys Ala Cys Ser His Leu Thr Asn Phe Ala Val Leu Met Ala His Arg 
835 840 845 

Glu Me Tyr Gin Gly Arg lie Asn Glu Leu Leu Leu Ser Val Me Thr 

850 855 860 

Trp Val Gly Me Val Me Ser Leu Val Cys Leu Ala Me Cys Me Ser 
10 865 870 875 880 

Thr Phe Cys Phe Leu Arg Gly Leu Gin Thr Asp Arg Asn Thr lie His 

885 890 895 

Lys Asn Leu Cys Me Asn Leu Phe Leu Ala Glu Leu Leu Phe Leu Val 
900 905 910 

15 Gly Me Asp Lys Thr Gin Tyr Glu Me Ala Cys Pro Me Phe Ala Gly 
915 920 925 

Leu Leu His Tyr Phe Phe Leu Ala Ala Phe Ser Trp Leu Cys Leu Glu 

930 935 940 

Gly Val His Leu Tyr Leu Leu Leu Val Glu Val Phe Glu Ser Glu Tyr 
20 945 950 955 960 

Ser Arg Thr Lys Tyr Tyr Tyr Leu Gly Gly Tyr Cys Phe Pro Ala Leu 

965 970 975 

Vai Val Gly Me Ala Ala Ala Me Asp Tyr Arg Ser Tyr Gly Thr Glu 
980 985 990 

25 Lys Ala Cys Trp Leu Arg Val Asp Asn Tyr Phe Me Trp Ser Phe Me 
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IS 15 



995 1000 1005 

Gly Pro Val Ser Phe Val lie Val Val Asn Leu Val Phe Leu Met Val 

1010 1015 1020 

Thr Leu His Lys Met lie Arg Ser Ser Ser Val Leu Lys Pro Asp Ser 
5 1025 1030 1035 1040 

Ser Arg Leu Asp Asn lie Lys Ser Trp Ala Leu Gly Ala lie Ala Leu 

1045 1050 1055 

Leu Phe Leu Leu Gly Leu Thr Trp Ala Phe Gly Leu Leu Phe Me Asn 
1060 1065 1070 

10 Lys Glu Ser Val Vai Met Ala Tyr Leu Phe Thr Thr Phe Asn Aia Phe 
1075 1080 1085 

Gin Gly Val Phe Me Phe Val Phe His Cys Ala Leu Gin Lys Lys Val 

1090 1095 1100 

His Lys Glu Tyr Ser Lys Cys Leu Arg His Ser Tyr Cys Cys Me Arg 
1105 1110 1115 1120 

Ser Pro Pro Gly Gly Thr His Gly Ser Leu Lys Thr Ser Ala Met Arg 

1125 1130 1135 

Ser Asn Thr Arg Tyr Tyr Thr Gly Thr Gin Ser Arg Me Arg Arg Met 
1140 1145 1150 

20 Trp Asn Asp Thr Val Arg Lys Gin Thr Glu Ser Ser Phe Met Ala Gly 
1155 1160 1165 

Asp lie Asn Ser Thr Pro Thr Leu Asn Arg Gly Thr Met Gly Asn His 

1170 1175 1180 

Leu Leu Thr Asn Pro Val Leu Gin Pro Arg Gly Gly Thr Ser Pro Tyr 
25 1185 1190 1195 1200 
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Asn Thr Leu Me Ala Glu Ser Vai Gly Phe Asn Pro Ser Ser Pro Pro 

1205 1210 1215 

Va! Phe Asn Ser Pro Gly Ser Tyr Arg Glu Pro Lys His Pro Leu Gly 

1220 1225 1230 

Gly Arg Glu Ala Cys Gly Met Asp Thr Leu Pro Leu Asn Gly Asn Phe 

1235 1240 1245 

Asn Asn Ser Tyr Ser Leu Arg Ser Gly Asp Phe Pro Pro Gly Asp Gly 

1250 1255 1260 

Gly Pro Glu Pro Pro Arg Gly Arg Asn Leu Ala Asp Ala Ala Ala Phe 
1265 1270 1275 1280 

Glu Lys Met Me Me Ser Glu Leu Val His Asn Asn Leu Arg Gly Ser 

1285 1290 1295 

Ser Ser Ala Ala Lys Gly Pro Pro Pro Pro Glu Pro Pro Val Pro Pro 

1300 1305 1310 

Vai Pro Gly Gly Gly Gly Glu Glu Glu Ala Gly Gly Pro Gly Gly Ala 

1315 1320 1325 

Asp Arg Ala Glu Me Glu Leu Leu Tyr Lys Ala Leu Glu Glu Pro Leu 

1330 1335 1340 

Leu Leu Pro Arg Ala Gin Ser Val Leu Tyr Gin Ser Asp Leu Asp Glu 
1345 1350 1355 1360 

Ser Glu Ser Cys Thr Ala Glu Asp Gly Ala Thr Ser Arg Pro Leu Ser 

1365 1370 1375 

Ser Pro Pro Gly Arg Asp Ser Leu Tyr Ala Ser Gly Ala Asn Leu Arg 

1380 1385 1390 

Asp Ser Pro Ser Tyr Pro Asp Ser Ser Pro Glu Gly Pro Ser Glu Ala 
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1395 1400 1405 

Leu Pro Pro Pro Pro Pro Ala Pro Pro Gly Pro Pro G I u lie Tyr Tyr 

1410 ' 1415 1420 

Thr Ser Arg Pro Pro Ala Leu Val Ala Arg Asn Pro Leu Gin Gly Tyr 
5 1425 1430 1435 1440 

Tyr Gin Val Arg Arg Pro Ser His Glu Gly Tyr Leu Ala Ala Pro Gly 

1445 1450 1455 

Leu Glu Gly Pro Gly Pro Asp Gly Asp Gly Gin Met Gin Leu Val Thr 
1460 1465 1470 

10 Ser Leu 

<210> 6 
<211> 4422 
<212> DNA 
<213> Human 
is <400> 6 

ATGGCCCGCC TAGCCGCAGT GCTCTGGAAT CTGTGTGTCA CCGCCGTCCT GGTCACCTCG 60 
GCCACCCAAG GCCTGAGCCG GGCCGGGCTC CCGTTCGGGC TGATGCGCCG GGAGCTGGCG 120 

TGTGAAGGCT ACCCCATCGA GCTGCGGTGC CCCGGCAGCG ACGTCATCAT GGTGGAGAAT 180 

GCCAACTACG GGCGCACGGA CGACAAGATT TGCGATGCTG ACCCTTTCCA GATGGAGAAT 240 

20 GTGCAGTGCT ACCTGCCGGA CGCCTTCAAG ATCATGTCAC AGAGGTGTAA CAACCGCACC 300 

CAGTGCGTGG TGGTCGCCGG CTCGGATGCC TTTCCTGACC CCTGTCCTGG GACCTACAAG 360 

TACCTGGAGG TGCAGTACGA CTGTGTCCCC TACAAAGTGG AGCAGAAAGT CTTCGTGTGC 420 

CCAGGGACCC TGCAGAAGGT GCTGGAGCCC ACCTCGACAC ACGAGTCAGA GCACCAGTCT 480 

GGCGCATGGT GCAAGGACCC GCTGCAGGCG GGTGACCGCA TCTACGTGAT GCCCTGGATC 540 

25 CCCTACCGCA CGGACACACT GACTGAGTAT GCCTCGTGGG AGGACTACGT GGCCGCCCGC 600 
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CACACCACCA CCTACCGCCT GCCCAACCGC GTGGATGGCA CAGGCTTTGT GGTCTACGAT 660 
GGTGCCGTCT TCTACAACAA GGAGCGCACG CGCAACATCG TCAAGTATGA CCTACGGACG 720 
CGCATCAAGA GCGGGGAGAC GGTCATCAAT ACCGCCAACT ACCATGACAC CTCGCCCTAC 780 
CGCTGGGGCG GAAAGACCGA CATTGACCTG GCGGTGGACG AGAACGGGCT GTGGGTCATC 840 
5 TACGCCACTG AGGGCAACAA CGGGCGGCTG GTGGTGAGCC AGCTGAACCC CTACACACTG 900 
CGCTTTGAGG GCACGTGGGA GACGGGTTAC GACAAGCGCT CGGCATCCAA CGCCTTCATG 960 
GTGTGTGGGG TCCTGTACGT CCTGCGCTCC GTGTACGTGG ATGATGACAG CGAGGCGGCT 1020 
GGCAACCGCG TGGACTATGC CTTCAACACC AATGCCAACC GCGAGGAGCC TGTCAGCCTC 1080 
□ ACCTTCCCCA ACCCCTACCA GTTCATCTCC TCCGTTGACT ACAACCCTCG CGACAACCAG 1140 

S| 10 CTGTACGTCT GGAACAACTA TTTCGTGGTG CGCTACAGCC TGGAGTTCGG GCCGCCCGAC 1200 
J CCCAGTGCTG GCCCAGCCAC TTCCCCACCC CTCAGCACGA CCACCACAGC CAGGCCCACG 1260 

m CCCCTCACCA GCACAGCCTC GCCCGCAGCC ACCACCCCGC TCCGCCGGGC ACCCCTCACC 1320 

I ACGCACCCAG TGGGTGCCAT CAACCAGCTG GGACCTGATC TGCCTCCAGC CACAGCCCCA 1380 

i* GTCCCCAGCA CCCGGCGGCC CCCAGCCCCG AATCTACACG TGTCCCCTGA GCTCTTCTGC 1440 

fU 15 GAGCCCCGAG AGGTACGGCG GGTCCAGTGG CCGGCCACCC AGCAGGGCAT GCTGGTGGAG 1500 
C AGGCCCTGCC CCAAGGGGAC TCGAGGAATT GCCTCCTTCC AGTGTCTACC AGCCTTGGGG 1560 

CTCTGGAACC CCCGGGGCCC TGACCTCAGC AACTGCACCT CCCCCTGGGT CAACCAGGTG 1620 
GCCCAGAAGA TCAAGAGTGG GGAGAACGCG GCCAACATCG CCAGCGAGCT GGCCCGACAC 1680 
ACCCGGGGCT CCATCTACGC GGGGGACGTC TCCTCCTCTG TGAAGCTGAT GGAGCAGCTG 1740 
20 CTGGACATCC TGGATGCCCA GCTGCAGGCC CTGCGGCCCA TCGAGCGCGA GTCAGCCGGC 1800 
AAGAACTACA ACAAGATGCA CAAGCGAGAG AGAACTTGTA AGGATTATAT CAAGGCCGTG 1860 
GTGGAGACAG TGGACAATCT GCTCCGGCCA GAAGCTCTGG AGTCCTGGAA GGACATGAAT 1920 
GCCACGGAGC AGGTGCACAC GGCCACCATG CTCCTCGACG TCCTGGAGGA GGGCGCCTTC 1980 
CTGCTGGCCG ACAATGTCAG GGAGCCTGCC CGCTTCCTGG CTGCCAAGGA GAACGTGGTC 2040 
25 CTGGAGGTCA CAGTCCTGAA CACAGAGGGC CAGGTGCAGG AGCTGGTGTT CCCCCAGGAG 2100 
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GAGTACCCGA GAAAGAACTC CATCCAGCTG TCTGCCAAAA CCATCAAGCA GAACAGCCGC 2160 
AATGGGGTGG TCAAAGTTGT CTTCATCCTC TACAACAACC TGGGCCTCTT CCTGTCCACG 2220 
GAGAATGCCA CAGTGAAGCT GGCCGGCGAA GCAGGCCCGG GTGGCCCTGG GGGCGCCTCT 2280 
CTAGTGGTGA ACTCACAGGT CATCGCAGCA TCCATCAACA AGGAGTCCAG CCGCGTCTTC 2340 
CTCATGGACC CTGTCATCTT CACCGTGGCC CACCTGGAGG ACAAGAACCA CTTCAATGCT 2400 
AACTGCTCCT TCTGGAACTA CTCGGAGCGT TCCATGCTGG GCTATTGGTC GACCCAAGGC 2460 
TGCCGCCTGG TGGAGTCCAA CAAGACCCAT ACCACGTGTG CCTGCAGCCA CCTCACCAAC 2520 
TTCGCTGTGC TCATGGCTCA CCGTGAGATC TACCAGGGCC GCATCAACGA GCTGCTGCTG 2580 
TCGGTCATCA CCTGGGTGGG CATTGTGATC TCCCTGGTCT GCTTGGCCAT CTGCATCTCC 2640 
ACCTTCTGCT TCCTGCGGGG GCTGCAGACC GACCGCAACA CCATCCACAA GAACCTGTGC 2700 
ATCAACCTCT TCCTGGCTGA GCTGCTCTTC CTGGTCGGGA TCGACAAGAC TCAGTATGAG 2760 
ATTGCCTGCC CCATCTTCGC CGGCCTGCTG CACTATTTCT TCCTGGCTGC CTTCTCCTGG 2820 
CTGTGCCTGG AGGGCGTGCA CCTCTACCTG CTACTAGTGG AGGTGTTTGA GAGCGAGTAT 2880 
TCCCGCACCA AGTACTACTA CCTGGGTGGC TACTGCTTCC CGGCCCTGGT GGTGGGCATC 2940 
GCGGCTGCCA TTGACTACCG CAGCTACGGC ACCGAGAAGG CCTGCTGGCT CCGAGTGGAC 3000 
AATTACTTCA TCTGGAGTTT CATCGGGCCA GTCTCCTTCG TTATCGTGGT CAACCTGGTG 3060 
TTCCTCATGG TGACCCTGCA CAAGATGATC CGAAGCTCAT CTGTGCTCAA GCCCGACTCC 3120 
AGCCGCCTGG ACAACATTAA ATCCTGGGCG CTGGGGGCCA TCGCGCTGCT GTTCCTGCTG 3180 
GGCCTCACCT GGGCTTTCGG CCTCCTCTTC ATCAACAAGG AGTCGGTGGT CATGGCCTAT 3240 
CTCTTCACCA CCTTCAACGC CTTCCAGGGG GTCTTCATCT TCGTCTTTCA CTGCGCCTTA 3300 
CAGAAGAAGG TGCACAAGGA GTACAGCAAG TGCCTGCGTC ACTCCTACTG CTGCATCCGC 3360 
TCCCCACCCG GGGGCACTCA CGGATCCCTC AAGACCTCAG CCATGCGAAG CAACACCCGC 3420 
TACTACACAG GGACCCAGAG CCGAATTCGG AGGATGTGGA ATGACACTGT GAGGAAACAG 3480 
ACGGAGTCCT CCTTCATGGC GGGTGACATC AACAGCACCC CCACCCTGAA CCGAGGTACC 3540 
ATGGGGAACC ACCTGCTGAC CAACCCCGTG CTGCAGCCCC GTGGGGGCAC CAGTCCCTAC 3600 
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AACACCCTCA TCGCCGAGTC AGTGGGCTTC AATCCCTCCT CGCCCCCTGT CTTCAACTCC 3660 
CCAGGGAGCT ACCGGGAACC CAAGCACCCC TTGGGAGGCC GGGAAGCCTG TGGCATGGAC 3720 
ACCCTGCCCC TGAACGGCAA CTTCAATAAC AGTTACTCCT TGCGAAGTGG GGATTTCCCT 3780 
CCCGGGGATG GGGGCCCTGA GCCGCCCCGA GGCCGGAACC TAGCCGATGC GGCGGCCTTT 3840 
GAGAAGATGA TCATCTCAGA GCTGGTGCAC AACAACCTGC GGGGGAGCAG CAGCGCGGCC 3900 
MGGGCCCTC CACCGCCTGA GCCCCCTGTG CCACCTGTGC CAGGGGGCGG GGGCGAGGAA 3960 
GAGGCGGGCG GGCCCGGGGG TGCTGACCGG GCCGAGATTG AACTTCTCTA TAAGGCCCTG 4020 
GAGGAGCCTC TGCTGCTGCC CCGGGCCCAG TCGGTGCTGT ACCAGAGCGA TCTGGACGAG 4080 
TCGGAGAGCT GCACGGCCGA GGACGGCGCC ACCAGCCGGC CCCTCTCCTC CCCTCCTGGC 4140 
CGGGACTCCC TCTATGCCAG CGGGGCCAAC CTGCGGGACT CACCCTCCTA CCCGGACAGC 4200 
AGCCCTGAGG GGCCCAGTGA GGCCCTGCCC CCACCCCCTC CCGCACCCCC CGGCCCCCCC 4260 
GAAATCTACT ACACCTCGCG CCCGCCAGCC CTGGTGGCCC GGAATCCCCT GCAGGGCTAC 4320 
TACCAGGTGC GGCGTCCTAG CCACGAGGGC TACCTGGCAG CCCCAGGCCT TGAGGGGCCA 4380 
GGGCCCGATG GGGACGGGCA GATGCAGCTG GTCACCAGTC TC 4425 
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Figure 1 

1 GCTG AACAGACMGAAATCACTTGAATGCTGGGGACATCACCTACTCTGTCCGGGCCATG 6 0 

1 frlnti 1 liG 1 1 iThrArgA snHi ?;L* uAs nAl <tGl yAspI 1 eThrTyri? e rVa 1 Arg Al oife X. 2 0 

61 GACCAGCTGGTAGGCCTCCTAGATGTACAGCTTCGGAACTTGACCCCAGGTGGAAAAGAT 120 

21 AspGInLeuValGlyLeuLeuAspV&lGlnLai^ 40 

121 AGTGCTCCCCGGAGTTTG AACAAGGC AATG GTCG AGAC AGTTAAC AACCTCCTTC AGCCA 180 

41 Ser Al aA 1 aArgSe rLe uAsnLy s Al aMe t Vfl 1 G 1 uThrVa 1 AsnAsnLeuLeuG InPr o 6 0 

181 CAAGCTTTGAATGC ATGGAGAG ACCTGACTACG AGTGATCAGCTGCGTGCGGCCACCATG 240 

61 CO r:-Al a LeuAsnAl aTrpAr g As pL&uThrThr Se r AspGl nLeuA rgAl a Al aTb rMe t BO 

241 TTGCTTCATACTGTGGAGGAAAGTGCTTC 300 

8 .1 LeuLeuKi sThrVa 1 Gl uGl v SzrAl a PheVa 1 LeuAl a A s p A.snLeu Leu I>y s Th r Asp 100 

301 ATTGTCAGGGAGAATACAGACAATATTAAATTGGAAGTTGCAAGACTGAGC ACAGAAGGA 360 

101 11 cVa .1 ArgGluAiwiTNr AKpAsrill eLy.sLeuGl uVa lAlaArgLouSerThrG VuCly 120 

361 AACTTAGAAGACCTAAAATTTCCAGAAAACATCGGCCA'TGGAAGCACTATCCAGCTGTCT 420 

121 A=nLeuGluAKpLfci\iLy sPhoPr oGl \ lAsviMetGlyKd sGl ySerThi T .1 wGlnLeviSsr 1 4 0 

421 GCAAATACCTTAAAGCAAAATGGCCGAAATGGAGAGATCAGAGTGGCCTTTGTCCTCTAT 480 

14 1 Al aAsnThrLeuLysGlnAsnGly? irgAsnGlyGliiIIe/vryV&lAlf-PheValLeuTyr 1 60 

481 AAC AACTTGGGTCCTTATTTATCCACGGAGAATGCCAGTATG AAGTTGGG AACGGAAGCT 540 

161 AsnAsnLeuGly Pr oTyr LeuSer ThrQl \ xAsnAl & SerMe t;Ly sLeuGly ThrG 1 uAl a 1 8 0 

541 TTGTCCACAAATCATTCTGTTATTGTCAATTC 600 

181 LeuSerThrAsnHi sSerVal II eValAsnSerPr oV«al IleThrAl aAl a Jl eAsnLys 200 

601 GAGTTC AG TAAC AAGGTTTATTTGGC TGATCCTGTGGTATTTACTGTTAAACA PATCAAQ 660 

201 Gl uPheS er AsnLy s Val'iy rLeuAl aAspPro Val Va 1 PheThr Va 1 LysHi s 1 1 eLy s 220 

661 CAG TCAG AGG AAAATTTCAACCCTAACTG TTC ATTTTGG AGCTACTCC AAGCGTACAATG 720 

221 GlnSe r Gl uGl uAsnPheAsn ProAsnCy s Ser PheTrpSer Tyr Ser Ly sAr gThrMe t 24 0 

721 ACAGGTTATIGGTCAACACAAGGCTGTCGGCTCCTGACAACAAATAAGACACATACTACA 780 

241 ThrGl^/Tia-Trp5'e;rThrGlnGlyCysArgLeuLeuThrThrAsiiLysThrHisThrThr 2 GO 

781 TGCTCTTGTAACCACCTAAC AAATTITCC AGTACTGATGGCACATGTGGAAGTTAAGCAC 840 

2 61 Cy;; SesrCyaAsnHd sT^uThrAsriFl ioM <\Va ILeiiMetAlaHi «Va 1 Gl uValLysH i a 2 R 0 

841 AGTGATGCGGTCCATGACCTCCTTCTGGATGTGATCACGTCGGT^ 900 

28.1 Ser.AsiaAlaValHisAspLeuIieuLeuAspVal XI eThrTrpValGlyTlv:Leur..e?jK&r 3 00 

901 CTTCTTIGTCTCCTGATTTGCATCTTCACATTTTGCrrTrrCCGC^ 960 

301 LfiiiValCysLeuLftu I leCy<; 11^ 320 

Sol CGTAAC ACCATCC ACAAGAAC CTCTGCATCAGTCTCTTTGTAGC AGAGCTGCTCTTCCTG 1020 

321 7\rgAs"nThrlleHi«LysAsnLeuCysIl€. t >eirLei.iPheV(alJaaGluLeuLeuPheLeu 340 

1021 ATTGGGATCAACCGAACTGACCAACCAATTGCCTGTCCTGTTTTCGCTGCCCTGTTACAT 1080 

341 II eGl y 1 1 eAsnArgThr AspG Ir.P r ol 1 eM aCy s Al aVal PheAl aAl aLeuLeuHi s 360 

1081 TTCTTCTTCTTGGCTGCCTTCACCTGGATGTTCCTGGAGGGGGTGC AGCTTTATATCATG 1140 

361 rhePhePheLeuAlaAIaPheThr'IVpWe tPheLeuGluGlyValGlnLeuTyr IleMet 380 

1141 CTGGTGG AGGTTTTTGAG AGTGAACATTCACGTAGGAAATACTTTTATCTGGTCGGCTAT 1200 

3 31 L&uValGluVal PheGluSerGl uHi sSerArgArgLysTyxPheTyrLeuVal GlyTyr 4 00 

1201 GGGATGCC7GCACTCATTGTGGCTGTGTC AGCTGCAGTAGACTACAGGAGTTATGGAACA 1260 

401 G lyl-fec ProAl aLeu.Il eVa 1A1 aVal SerAl aAlaVa j AspTyrArgSsrTyrGlyThr 0 

12 61 G ATAAAGTATGTTGGCTCCG ACTTCACACCTACTTCATTTGGAGTTTTATAGG ACC AGC A 1320 

4 2 1 _Ai=pLy a Va lCy hT rpl ArgLKii AspTh r Tyr Pric^ 1 1 « TjrpSerPhe J .1 ( K51y Pro^J. a '140 

1321 ACTTTG A TAATTA TGC TTA.ATGTAATCTTCCTTGGGATTGCTTTATATAAM TGTTTCAT 1 3 S 0 

4 4 1 TlirT.i(ViiI loll « :rte'.:l .ouAsriVa .11 1 rcPheta iG.l yT 1 e-A] ata iTyx I y si lor. FhwKi s '360 

13 81 CATACTGCTATACTGAAACCTGAA.TCAGGCTCTCTTGATMCATCAAGTCATGGGTTATA 1440 
4 61 Hi sThrAl all eLeuLysProGl uSerGlyCy^LeiiAspA&nX 1 eLysS-sr TrpVal 1 lg 4 30 

14 41 GGTGCAATAGCTCTTCTCTGCCTATTAGGATTGACCTGGGCCTTTGGACTCA'PGTATATr 1500 
4 SI GlyAlaIle-AlaLeuLeuCysLeuL^iKayLeuThrTii.iAlaPJieGly 500 



2/25 



09/7442 



Figure 2 



1501 AATGAAAGCACAGTCATCATGGCCTATCTCTTC ACCATT1TCAATTCTCTACAGGGAATG 1560 

: 501 7^GliiSerThrVr?JIleI^ .020 

1561 TTTATATTTATTTTCCATTGTGTCCTACAGAAGAAGGTACGAAAAGAGTATGGGAA^.TGC 1620 

52 1 Phel 1 ePhel lePhel ii sCys ValLeuGliiLysLysValArf/LysGlu'iyrGlyLysCys 54 0 

1621 CTGCGAACACATTGCTGTAGTGGCAAAAGTACAGAGAGTTCCATTGGTTCAGGGAAAACA 1680 

54 1 LeuArgllirHisCysCysSerG^ 560 

! 1681 TCTGGTTCTCGAACTCCTGGACGCTACTCCACAGGCTCACAGAGCCGAATCCGTAGAATG 174 0 

561 SerGl ySer ArgThr ProGl yArgTyrSerThrGlySerG InSer ArgI 1 e ArgArgMe t 53 0 

1741 1GGAATGACACGGTTCGAAAGCAGTCAGAGTCTTCCTTTATTACTGGAGACATAAACAGT 1800 

t 58 1 TrpAsnAspThrVal ArgLysGD nSerGluSevSei: Phel .1 eThrGlyAspIl ©AsnSer 60 0 

1801 TC AGCGTCACTC AAC AG AG AGGGG CTTCTG AACAATGCCAGGGATACAAG TGTC ATGGAT 1860 

; 601 aSerljeuAsnArgCluG] yLei.jTjeuA.'jriA.'iriAltiArgAi-pThj SurVa iMefcAcp 6P.0 

1861 ACTCTACCACTG AATGGTAACCATGGCAATAGTTACAGCATTGCCAGCGGCGAATACCTG 1920 

62 1 ThrLciuProLcuAKiiGlyAHJiHi sGl yAsnSerTyrSe:rI3 aAlaSezGlyGluTyirLwu 540 

1921 AGCAACTGTGTGCAAATCATAGACCGTGGCTATAACCATAACGAGACCGCCCTAGAGAAA 1980 

641 SerAsnCysValGlii II el 1 eAspAr gGlyTyi\AsnKi sAsnG luThrAl aLeuGluLys 660 

1981 AAGATTCTGAAGG AACTCACTTCCAACTATATCCCTTCTTACCTG AACAACCATGAGCGC 2040 

661 Lys 1 1 eLeuLysGluLeuThr Ser AsnTyrl 1 eProSerTyr LeuAsiiAsnH 1 SG luArg 68 0 

; 2041 TCC AG TGAACAGAAC AGG AATCTGATG AACAAGCTGGTG AATAACCTTGG CAGTGG AAGG 2100 

631 SerSerGluGlnAsnArgAsnLeuMetAsnLysLe^ 700 

2101 GAAGAOGATGCCATTGTCCTGGATGATGCCACCTCGTTTAACCACGAGGAGAGTTTGGGC 2160 

j 701 Gli.iAspAspAlalleValLeuA.spA&pAla'i'hrSerPheAsnJlisGluGluSerLeuGly 720 

i • 

2161 CTGGAACTCATTCATCAGGAATCTGATGCTCCTTTGCTGCCCCCAAGAGTATACTCCACC 2220 

; 721 LeuGluLeuIleHisGluGluSerAspAlaPrcLeuL'SuProProArgValTyrS&rTJir 740 

2221 GAGAACCACCAGCCACACCATTATACCAGAAGGCGGATCCCCCAAGACCACAGTGAGAGC 2280 

74 1 GluAsnKi sGlnProK i sHi sTyrThr ArgArgArgl 1 eProGln AspHi .'SSerGl uSer 760 

2281 TTTTTCCCTTIGCTAACCAACGAGCACACAGAAGATCTCCAGTCACCCCATAGAGACTCT 2340 

761 P>k~ PhaProLc-?uT. t euTb.rAf=riGluKisThrG.l uAspLeuG.lriSenPiroHi sAirgAspf?*:! 7E0 

2341 CTCTATACCAGCATGCCGACACTGGCTGGTGTGGCCGCCACAGAGAGTGTTACCACCAGC 24 00 

781 LauTy i;Thr SerMe cPr oThrLeuAl aGl y Val AI aA 1 a ThrGluSerVa iThrTJ ir S«sr 800 

2401 ACCCAGACCGAACCCCCACCGGCCAAATGTGGTGATGCCGAAGATGTTTACTACAAAAGC 2460 

301 ThrtUiiThrGluFroFroPra*JUiLj^^ 820 

2461 ATGCC AAACCTAGGCTCCAG AAACCACGTCC ATCAGCTGC ATACTTACTACCAGCTAGGT 2520 

821 KeLProAsnLeuGly Sar/.r cAsnHi sValHi srGl nL^uHi sThrTyrTyi GlnLeuGly 840 

2 521 CGCGGCAGCAGTGATGGATTTATAGTTCCTCCAAACAAAGATGGGACCCCTCCCGAGGGA 2580 

841 Ar gGlySerSer AspGlyPhell eVal FroProAsnLysAspGlyThrProProGluGly 860 

2581 AGTTC AAAAGGACCGGCTCATTTGGTCACTAGTCTATAG AAGATGACACAGAAATTGGAA 2640 

861 SerSerLysGlyProAlaHisLeuVall'hrSerLeu"** * 873 

2641 CCAACAAAACTGCTAACACCTTGTTC^ 2700 

873 873 

2701 GTGTGTACTCCTAAATCTTTATGCTGTCCTCTAAAGACAAACACAAACTCTCAGACTTTT 27 60 

873 S73 

'2761 TrTTT^TTTAA'IGGGATTTTTAGGTCAGCCCAGGGGAGAAAGATA^CTGCTAAAATTCCC 2820 

873 873 

2 S2 1 CTGTACCCCATCCITTCTTCTCCTTTC^ 2880 

873 673 

2881 CAAG ATATG AAGAAAATGGCACTCATTGTGGCCTTGTTG AATTA1GTTG1GTATGTTTTA 2940 

873 373 



2941 ACATCTCTOATGCTGTGTTACTAAAATTAC AAGGACCTGCTTTTTAAAAGGCC AG AACAA 
873 



3000 
S73 
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Figure 4 
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Figure 5 




o o 



O 

o cn 

in 
o o 



[a 



CO CO 
Q P 

p 
_o 
u 



55 
CO 

@ 

Pi 

co 



W 

o 



to 
a 

CO 

H 

p 

a. 

>] i 

CO CO 

< 
> 

< 

H 

Pi 



LO CO 
EH H 



s 

I 



ao rn 



09/744226 



6/25 



Figure 6 
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Figure 8 
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Figure 9 



o 
n 



00 \o 

q ro 



O o 



O o 



O o 



o o 



2 ° 



3 



5 



I 



00 VD 



VO tN 



09/7442 

10/25 



Figure 10 



14 41 TTTTTCTTriTGGCAGC^ 1500 
451 PhePhePfteLeuAlaAlaPheAlaTrp^ 500 

1501 rTAGTrGuVVSTTTTTGAAk 1560 

501 LeUValGluValPheGluSeiXUuTyr^^ 520 

15 61 TTGTTrCCTGCCACAGT^TT^ 1620 
521 I^uPhePraAlaTteValValGlyV^ 54 0 

1621 G^AAAAGCTTGCTCGCTTCATGTTO 1650 

541 GluLysAlaCysTrpLeuH i s ValAspAs nTyrPhe I leTrpSerPhe IXeCly ProVal 560 

1681 ACCTTCArTATTCTGCJAAATATTATCTTC 1740 

561 ThirPhellell eLeuLeuAsnlle He PbeLeuVal I leTtirLeuCysLysMe tValLy s 580 

1741 CATTCAAACACTTTGAAACX^^ 1800 

531 HisSerAsnThrLeuLysProAspSex^ 600 

601 GlyAlaPheAlaLeuLeuCysLeuLeuGlyl^^ 620 

1861 AATGAGGAGAC TATTGTGATGGCATATC T CTTCACTATATTTAATGC TTTCCAGGGAGTG 1920 

621 AsnGluGlvjrrtir ileYalWel^Mal^ 6 4 0 

1921 TJXJ^TTTTCATC^ 1980 

641 PhellePhellePheHisCysAlal^uGlnLysLysValArgLysGluTyrGlyLysQys 660 
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Figure 15 
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Figure 16 



, 50 

HK05006 ZZZZZZ 

HK05490 

HH02631 MARLAAVLWN LCVTAVLVTS ATQGLSRAGL PFGLMRRELA CEGYPIELRC 



51 



100 



HK05006 ■ 

HK05490 

HH02631 PGSDVIMVEN ANYGRTDDKI CDADPFQMEN VQCYLPDAFK I MSQRCNNRT 
101 150 



HK05006 

HK05490 

HH02631 QCVVVAGSDA FPDPCPGTYK YLEVQYDCVP YKVEQKVFVC PGTLQKVLEP 

. 151 200 



HK05006 

HK05490 

HH02631 TSTHESEHQS GAWCKDPLQA GDRI YVMPWI PYRTDTLTEY ASWEDYVAAR 
201 250 



HK05006 

HK05490 

HH02631 HTTTYRLPNR VDGTGFVVYD GAVFYNKERT RNI VKYDLRT RIKSGETVIN 
251 ' 300 



HK05006 

HK05490 

HH02631 TANYHDTSPY RWGGKTDIDL AVDENGLWV I YATEGNNGRL VVSQLNPYTL 
301 350 



HK05006 
HK05490 



HH02631 RFEGTWETGY DKRSASNAFH VCGVLYVLRS VYVDDDSEAA GNRVDYAFNT 
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Figure 17 

351 400 

• HK05006 
HK05490 

HH02631 NANREEPVSL TFPNPYQF 1 S SVDYNPRDNQ LYVWNNYFVV RYSLEFGPPD 
401 450 



HK05006 



HK05490 E 
HH02631 PSAGPATSPP LSTTTTARPT PLTSTASPAA TTPLRRAPLT THPVGA I NQL 

451 500 

HK05006 

HK05490 GSKGTKPPPA VSTTKIPPIT NIFPLPERFC EALDSKG I KW PQTQRGMMVE 
HH02631 GPDLPPATAP VPSTRRPPAP NLHVSPELFC EPREVRRVQW PATQQGMLVE 

501 550 

HK05006 

HK05490 RPCPKGTRGT ASYLCMI STG TWNPKGPDLS NCTSHWVNQL AQKIRSGENA 

HH02631 RPCPKGTRG I ASFQCLPALG LWNP RGPDLS NCTSPWVNQV AQKIKSGENA 



551 



HK05006 
HK05490 
HH02631 



AEQ 

ASLANELAKH 
ANIASELARH 



TRNHLNAGDI 
TKGPVFAGDV 
TRGS I YAGDV 



TYSVRAMDQL 
SSSVRLMEQL 
SSSVKLMEQL 



VGLLDVQLRN 
VDILDAQLQE 
LD I LDAQLQA 



600 

LTPGGKDSAA 
LKPSEKDSAG 
LRP I ERESAG 



601 1 650 

HK05006 RSLN KAM VETVNNLLQP QALNAWRDLT TSDQLRAATM 

HK05490 RSYNKLQKRE KTCRAYLKAI VDTVDNLLRP EALESWKHMN SSEQAHTATM 

HH02631 KNYNKMHKRE RTCKDY I KAV VETVDNLLRP EALESWKDMN ATEQVHTATM 



651, 

HK05006 LLHTVEESAF VLADNLLKTD 
HK05490 LLDTLEEGAF VLADNLLEPT 
HH02631 LLOVLEEGAF LLADNVREPA 



700 

I VRENTDN IK LEVARLSTEG NLEDLKFP. E 
RVSMPTENIV LEVAVLSTEG Q I QDFKFPLG 
RFLAAKENVV LEVTVLNTEG QVQElVFPQE 
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Figure 18 



701 ? 50 

HK05006 NMGHGSTIQL SANTLKQNGR NGE I RVAFVL YNNLGPYLST ENASMKLGTE 

HK05490 IKGAGSS I QL SANTVKQNSR NGLAKLVFI I YRSLGQFLST ENAT I KLGAD 

HH02631 EYPRKNS I QL SAKTIKQNSR NGVVKVVFIL YNNLGLFLST ENATVKLAGE 



800 



751 

HK05006 A... LSTNHS VIVNSPVITA A I NKEFSNK V YLADPVVFTV KHIKQSEENF 

HK05490 F. .. I GRNST IAVNSHVISV SINKE. SSRV YLTDPVLFTL PHI. DPDNYF 

HH02631 AGPGGPGGAS LVVNSQV! AA SINKE. SSRV FLMDPV I FTV AHL EDKNHF 



801 850 

HK05006 NPNCSFWSYS KRTMTGYWST QGCRLLTTNK THTTCSCNHL TNFAVLMAHV 

HK05490 NANCSF1NNYS ERTMMGYWST QGCKLVDTNK TRTTCACSHL TNFAI LMAHR 

HH02631 NANCSFWNYS ERSMLGYWST QGCRLVESNK THTTCACSHL TNFAVLMAHR 

851 900 

HK05006 EVKHSDAVHD LLLDV I TWVG ILLSLVCLLI CIFTFCFFRG LQSDRNTIHK 

HK05490 EIAYKDGVHE LLLTV I TWVG I V I SLVCLAf CIFTFCFFRG LQSDRNTIHK 

HH02631 El. YQGRINE LLLSVITWVG IVISLVCLAI CI STFCFLRG LQTDRNT I HK 

901 950 

HK05005 NLC I SLFVAE LLFLIGINRT DQP I ACAVFA ALLHFFFLAA FTWMFLEGVQ 

HK05490 NLCINLFIAE FIFLIGIDKT KYAIACPIFA GLLHFFFLAA FAWMCLEGVQ 

HH02631 NLC I NLFLAE LLFLVGIDKT QYEIACPIFA GLLHYFFLAA FSWLCLEGVH 

951 ' 1000 

HK05006 LY I MLVEVFE SEHSRRKYFY LVGYGMPAL I VAVSAAVDYR SYGTDKVCWL 

HK05490 LYLMLVEVFE SEYSRKKYYY VAGYLFPATV VGVSAA I DYK SYGTEKACWL 

HH02631 LYLLLVEVFE SEYSRTKYYY LGGYCFPALV VGI AAA! DYR SYGTEKACWL 

1001 1050 

HK05006 RLDTYFIWSF I GPATL I I ML NVIFLG IALY KMFHHTA I LK PESGCLDNIK 

HK05490 HVDNYFIWSF IGPVTFIILL NIIFLVITLC KMVKHSNTLK PDSSRLENIK 

HH0263 1 RVDNYFIWSF IGPVSFVIVV NLVFLMVTLH KM I RSSSVLK PDSSRLDNIK 
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Figure 19 



1051 1100 
HK05006 SWVfGAi ALL CLLGLTWAFG LMYINESTVI MAYLFTIFNS LQGMFIFIFH 
HK05490 SWVLGAFALL CLLGLTWSFG LLFINEETIV MAYLFTIFNA FQGVFIFIFH 
HH02631 SWALGAI ALL FLLGLTWAFG LLFINKESVV MAYLFTTFNA FQGVFIFVFH 

1101 1150 

HK05006 CVLQKKVRKE YGKCLR. THC CSGKSTESSI GSGKTSGSRT PGRYSTGSQS 

HK05490 CALQKKVRKE YGKCFRHSYC CGGLPTESPH SSVKASTTRT SARYSSGTQS 

HH02631 CALQKKVHKE YSKCLRHSYC CIRSPPGGTH GSLKTSAMRS NTRYYTGTQS 

1151 1200 

HK05006 R I RRMWNDTV RKQSESSFIT GD I NSSASLN REGLLN 

HK05490 R I RRMWNDTV RKQSESSFIS GD I NSTSTLN QGMTGNYLLT NPLLRPHGTN 
HH02631 R I RRMWNDTV RKQTESSFMA GD I NSTPTLN RGTMGNHLLT NPVLQPRGGT 

1201 1250 

HK05006 NARDTS VMDTLPLNGN 

HK05490 NPYNTLLAET VVCNAPSAPV FNSPGHSLN NARDTS AMDTLPLNGN 

HH02631 SPYNTLIAES VGFNPSSPPV FNSPGSYREP KHPLGGREAC GMDTLPLNGN 

1251 1300 

HK05006 HGNSYSIASG EYLSN. CVQI I DRGYNHNE. TALEKK ! LKE LTSNYIPSYL 

HK05490 FNNSYSLHKG DY. . NDSVQV VDCGLSLfJD. TAFEKMI I SE LVHN. . . . NL 

HH02631 FNNSYSLRSG DFPPGDGGPE PPRGRNLADA AAFEKM I I SE LVHN. . . . NL 

1301 , 1350 

HK05006 NNHERSSEQN RNLMNKLVNN LGSGREDDAI VLDDATSFNH EESLGLELIH 
HK05490 RGSSKTHN. . LELTLPVKPV I GGSSSEDDA I VADASSLMH SDNPGLELHH 
HH0263 1 RGSSSAAKGP PPPEPPVPPV PGGGGEE EAGGPGG ADRAE1ELLY 



1351 1400 

HK05006 EESDAPLLPP RVYSTENHQP HHYTRRR I PQ DHSESFFPLL TNEHTEDLQS 

HK05490 KELEAPL I PQ RTHSL LYQPQKKVKS EGTDSYVSQL TAEAEDHLQS 

HH02631 KALEEPLLLP RAQSV LYQSD L DESESCTAED GATSRPLSSP 
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Figure 2 0 



1401 

HK05006 PHRDSLYTSM PTLAGVAATE 
HK05490 PNRDSLYTSM PNLRDSP. YP 
HH02631 PGRDSLYASG ANLRDSPSYP 

1451 

HK05006 PNLGSRNHVH QLHTYYQLGR 
HK05490 PNLGAG. . . H QLQMCYQ I SR 
HH02631 PALVAR. . . N PLQGY YQVRR 

1501 
HK05006 SL 
HK05490 SL 
HH02631 SL 



1450 

SVTTSTQTE. . . PPPAKCGD AEDVYYKSM. 
ESSPDMEEDL . . . SPSRRSE NEDIYYKSM. 
DSSPEGPSEA LPPPPPAPPG PPEIYYTSRP 

1500 

GSSDGFIVPP NKDGTPPEGS . SKGPAHLVT 
GNSDGYIIPI NKEGC I PEGD VREGQMQLVT 
PSHEGYLAAP GLEGPGPDGD . GQMQLVT 
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Figure 21 



TTTTTTTTTTTTTTTTTCCTAATTTTTGGTCGGCGGCGGTGCTGGGCCAG 50 

GGGAAGGAAGGGACACGGAGGCCGCCCTCGTCCCGCCACCTCCTACCCGC 100 

TTCCCCCCAGCCCCGGCTCCGGGAGATGTGCCGGGCGGGGGGCCCGGGTT 150 

CGCCGAGCCGCAGGAGAGACACGCTGGGCCGACCCCAGAGAGGCGCTGGA 200 

CAGGCTGGTGGTCCAGGCCGTGGTGCCTGCCAGGTGATGTGGGGCAAAGC 250 

: CCCCCGCACAGGCCACTGAGAGCTCCGGACACGCACCCGGCTGCCACCAT 300 

: GGCCCGCCTAGCCGCAGTGCTCTGGAATCTGTGTGTCACCGCCGTCCTGG 350 

TCACCTCGGCCACCCAAGGCCTGAGCCGGGCCGGGCTCCCGTTCGGGCTG 400 

: ATGCGCCGGGAGCTGGCGTGTGAAGGCTACCCCATCGAGCTGCGGTGCCC 450 

CGGCAGCGACGTCATCATGGTGGAGAATGCCAACTACGGGCGCACGGACG 500 

ACAAGATTTGCGATGCTGACCCTTTCCAGATGGAGAATGTGCAGTGCTAC 550 

CTGCCGGACGCCTTCAAGATCATGTCACAGAGGTGTAACAACCGCACCCA 600 

: GTGCGTGGTGGTCGCCGGCTCGGATGCCTTTCCTGACCCCTGTCCTGGGA 6 50 

: CCTACAAGTACCTGGAGGTGCAGTACGACTGTGTCCCCTACAAAGTGGAG 700 

! CAGAAAGTCTTCGTGTGCCCAGGGACCCTGCAGAAGGTGCTGGAGCC'CAC 750 

CTCGACACACGAGTCAGAGCACCAGTCTGGCGCATGGTGCAAGGACCCGC 800 

TGCAGGCGGGTGACCGCATCTACGTGATGCCCTGGATCCCCTACCGCACG 850 

GACACACTGACTGAGTATGCCTCGTGGGAGGACTACGTGGCCGCCCGCCA 900 

CACCACCACCTACCGCCTGCCCAACCGCGTGGATGGCACAGGCTTTGTGG 950 

TCTACGATGGTGCCGTCTTCTACAACAAGGAGCGCACGCGCAACATCGTC 1000 

AAGTATGACCTACGGACGCGCATCAAGAGCGGGGAGACGGTCATCAATAC 1050 

CGCCAACTACCATGACACCTCGCCCTACCGCTGGGGCGGAAAGACCGACA 1 1 00 

TTGACCTGGCGGTGGACGAGAACGGGCTGTGGGTCATCTACGCCACTGAG 1 1 50 

GGCAACAACGGGCGGCTGGTGGTGAGCCAGCTGAACCCCTACACACTGCG 1200 

CTTTGAGGGCACGTGGGAGACGGGTTACGACAAGCGCTCGGCATCCAACG 1250 

CCTTCATGGTGTGTGGGGTCCTGTACGTCCTGCGCTCCGTGTACGTGGAT 1300 

• GATGACAGCGAGGCGGCTGGCAACCGCGTGGACTATGCCTTCAACACCAA 13 50 

TGCCAACCGCGAGGAGCCTGTCAGCCTCACCTTCCCCAACCCCTACCAGT 1400 

: TCATCTCCTCCGTTGACTACAACCCTCGCGACAACCAGCTGTACGTCTGG 1 450 

AACAACTATTTCGTGGTGCGCTACAGCCTGGAGTTCGGGCCGCCCGACCC 1500 

CAGTGCTGGGCCAGCCACTTCCCCACCCCTCAGCACGACCACCACAGCCA 1550 

GGCCCACGCCCCTCACCAGCACAGCCTCGCCCGCAGCCACCACCCCGCTC 1 600 

CGCCGGGCACCCCTCACCACGCACCCAGTGGGTGCCATCAACCAGCTCIGG 1 650 

ACCTGATCTGCCTCCAGCCACAGCCCCAGTCCCCAGCACCCGGCGGCCCC 1700 

CAGCCCCGAATCTACACGTGTCCCCTGAGCTCTTCTGCGAGCCCCGAGAG 1750 
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Figure 22 



GTACGGCGGGTCCAGTGGCCGGCCACCCAGCAGGGCATGCTGGTGGAGAG 1 800 

GCCCTGCCCCAAGGGGACTCGAGGAATTGCCTCCTTCCAGTGTCTACCAG 1850 

CCTTGGGGCTCTGGAACCCCCGGGGCCCTGACCTCAGCAACTGCACCTCC 1 900 

CCCTGGGTCAACCAGGTGGCCCAGAAGATCAAGAGTGGGGAGAACGCGGC 1950 

CAACATCGCCAGCGAGCTGGCCCGACACACCCGGGGCTCCATCTACGCGG 2000 

GGGACGTCTCCTCCTCTGTGAAGCTGATGGAGCAGCTGCTGGACATCCTG 2050 

; GATGCCCAGCTGCAGGCCCTGCGGCCCATCGAGCGCGAGTCAGCCGGCAA 2100 

: GAACTACAACAAGATGCACAAGCGAGAGAGAACTTGTAAGGATTATATCA 2150 

: AGGCCGTGGTGGAGACAGTGGACAATCTGCTCCGGCCAGAAGCTCTGGAG 2200 

. TCCTGGAAGGACATGAATGCCACGGAGCAGGTGCACACGGCCACCATGCT 2250 

j CCTCGACGTCCTGGAGGAGGGCGCCTTCCTGCTGGCCGACAATGTCAGGG 2300 

j AGCCTGCCCGCTTCCTGGCTGCCAAGGAGAACGTGGTCCTGGAGGTCACA 2350 

I GTCCTGAACACAGAGGGCCAGGTGCAGGAGCTGGTGTTCCCCCAGGAGGA 2400 

j GTACCCGAGAAAGAACTCCATCCAGCTGTCTGCCAAAACCATCAAGCAGA 2450 

' ACAGCCGCAATGGGGTGGTCAAAGTTGTCTTCATCCTCTACAACAACCTG 2500 

[ GGCCTCTTCCTGTCCACGGAGAATGCCACAGTGAAGCTGGCCGGCGAAGC 2550 

: AGGCCCGGGTGGCCCTGGGGGCGCCTCTCTAGTGGTGAACTCACAGGTCA 2600 

: TCGCAGCATCCATCAACAAGGAGTCCAGCCGCGTCTTCCTCATGGACCCT 2650 

: GTCATCTTCACCGTGGCCCACCTGGAGGACAAGAACCACTTCAATGCTAA 2700 

• CTGCTCCTTCTGGAACTACTCGGAGCGTTCCATGCTGGGCTATTGGTCGA 2750 

: CCCAAGGCTGCCGCCTGGTGGAGTCCAACAAGACCCATACCACGTGTGCC 2800 

] TGCAGCCACCTCACCAACTTCGCTGTGCTCATGGCTCACCGTGAGATCTA 2850 

; CCAGGGCCGCATCAACGAGCTGCTGCTGTCGGTCATCACCTGGGTGGGCA 2900 

TTGTGATCTCCCTGGTCTGCTTGGCCATCTGCATCTCCACCTTCTGCTTC 2950 

CTGCGGGGGCTGCAGACCGACCGCAACACCATCCACAAGAACCTGTGCAT 3000 

CAACCTCTTCCTGGCTGAGCTGCTCTTCCTGGTCGGGATCGACAAGACTC 3050 

AGTATGAGATTGCCTGCCCCATCTTCGCCGGCCTGCTGCACTATTTCTTC 3100 

; CTGGCTGCCTTCTCCTGGCTGTGCCTGGAGGGCGTGCACCTCTACCTGCT 3150 

: ACTAGTGGAGGTGTTTGAGAGCGAGTATTCCCGCACCAAGTACTACTACC 3200 

i TGGGTGGCTACTGCTTCCCGGCCCTGGTGGTGGGCATCGCGGCTGCCATT 3250 

GACTACCGCAGCTACGGCACCGAGAAGGCCTGCTGGCTCCGAGTGGACAA 3300 

TTACTTCATCTGGAGTTTCATCGGGCCAGTCTCCTTCGTTATCGTGGTCA 3350 

ACCTGGTGTTCCTCATGGTGACCCTGCACAAGATGATCCGAAGCTCATQT 3400 : 

GTGCTCAAGCCCGACTCCAGCCGCCTGGACAACATTAAATCCTGGGCGCT 3450 

GGGGGCCATCGCGCTGCTGTTCCTGCTGGGCCTCACCTGGGCTTTCGGCC 3500 
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Figure 2 3 



TCCTCTTCATCAACAAGGAGTCGGTGGTCATGGCCTATCTCTTCACCACC 3550 

TTCAACGCCTTCCAGGGGGTCTTCATCTTCGTCTTTCACTGCGCCTTACA 3600 

GAAGAAGGTGCACAAGGAGTACAGCAAGTGCCTGCGTCACTCCTACTGCT 3650 

GCATCCGCTCCCCACCCGGGGGCACTCACGGATCCCTCAAGACCTCAGCC 3700 

ATGCGAAGCAACACCCGCTACTACACAGGGACCCAGAGCCGAATTCGGAG 3750 

; GATGTGGAATGACACTGTGAGGAAACAGACGGAGTCCTCCTTCATGGCGG 3800 

GTGACATCAACAGCACCCCCACCCTGAACCGAGGTACCATGGGGAACCAC 3850 

CTGCTGACCAACCCCGTGCTGCAGCCCCGTGGGGGCACCAGTCCCTACAA 3900 

CACCCTCATCGCCGAGTCAGTGGGCTTCAATCCCTCCTCGCCCCCTGTCT 3950 

TCAACTCCCCAGGGAGCTACCGGGAACCCAAGCACCCCTTGGGAGGCCGG 4000 

GAAGCCTGTGGCATGGACACCCTGCCCCTGAACGGCAACTTCAATAACAG 4050 

TTACTCCTTGCGAAGTGGGGATTTCCCTCCCGGGGATGGGGGCCCTGAGC 4100 

CGCCCCGAGGCCGGAACCTAGCCGATGCGGCGGCCTTTGAGAAGATGATC 41 50 

ATCTCAGAGCTGGTGCACAACAACCTGCGGGGGAGCAGCAGCGCGGCCAA 4200 

GGGCCCTCCACCGCCTGAGCCCCCTGTGCCACCTGTGCCAGGGGGCGGGG 4250 

GCGAGGAAGAGGCGGGCGGGCCCGGGGGTGCTGACCGGGCCGAGATTGAA 4300 

CTTCTCTATAAGGCCCTGGAGGAGCCTCTGCTGCTGCCCCGGGCCCAGTC 43 50 

GGTGCTGTACCAGAGCGATCTGGACGAGTCGGAGAGCTGCACGGCCGAGG 4400 

ACGGCGCCACCAGCCGGCCCCTCTCCTCCCCTCCTGGCCGGGACTCCCTC 4450 

TATGCCAGCGGGGCCAACCTGCGGGACTCACCCTCCTACCCGGACAGCAG 4500 

CCCTGAGGGGCCCAGTGAGGCCCTGCCCCCACCCCCTCCCGCACCCCCCG 4550 

GCCCCCCCGAAATCTACTACACCTCGCGCCCGCCAGCCCTGGTGGCCCGG 4600 

AATCCCCTGCAGGGCTACTACCAGGTGCGGCGTCCTAGCCACGAGGGCTA 4650 

CCTGGCAGCCCCAGGCCTTGAGGGGCCAGGGCCCGATGGGGACGGGCAGA 4700 

TGCAGCTGGTCACCAGTCTCTGAGGGCACCTCATGGACCAGGGGCTGGTG 47 50 

GCCCAGGCCAGGGAGGGAACCCTGGGCAGGGCTCTGGTGGGAGAGGGAGA 4800 

CAGATGGAGGCAGTGGCTGGTGGGCCACTCTCTCCAGGTGCCCCTCAGCC 4850 

ATGGGCCCTACAGTCCCCTCAGGGGACTCTAACCTGGGGGCCTGAGGTGC 4900 

CAGGGTTCACAGACAGGGTTTCCCACCAGCCACACGCACCAGCTCTATTT 4950 

GGGGGAAGTGTAGTGAGGAGGAGCCCAGAGGACCCCAGGGGAGTGAGGAG 5000 

GGAGAACTTGGAAGGGTGCAGCCCACTTCCAGACTCTCCCCTCTCCCACC 5050 

CTTCTACCCTGTGAAGGGAAATGAGGGCTTTAGTTTCCTGGGCAGGGAGG 5100 

GGCAGCTTCTGAGGTTGCCAAAGGCCCCCACTGGATGGAACCTGTTAGCT 5150 

. GCTCCTCTCCGCAGCCAGAAATGCTGCCGGCTGCACCCAGAGGGAGCAGT 5200 

■ GAGGCAGGACAGATGGACAGGTTCCTCCTGCGCTGTAATTCCCTGCTCCC 5250 
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Figure 24 



TGGAGACTGGGAAAAGGCCGCAGGGCAGGGGGACTGGGCGGTGGTGGCTG 5300 

GTGGTTTAAAGGTTGAACTTTCTCTGAAGCTCCTTTCCCCTTGCTCTTGG 5350 

TCCCTGCCCCGCAAGCAAACCTGCCCCCTCTGCCTCCCAGTGCACCCAAT 5400 

GACCCCCTCCCTTGGGGCGACTCCTGATGAAGCACAACTCCCCGCAGGGC 5450 

CCCCAGCCCACAGGGGTGGCCATATTTGGGCAGTTCCCAGTCCTGTGGGC 5500 

TCGGCTATCTGGGGAGCAGATTTTGGGTCTGGATCTCCCTGGGGAGTGGG 5550 

TCCTGGGCTTGGATCTTTCCCTAGGGGGCCCTCTTACTCCTTCCTCTCTC 5600 

CTCCTCCTTCCCCATTGCTGTAAATATTTCAACGAAATGGAAAAGAAAAA 5650 

AAAAAAGAC c R c Q 



25/25 



09/74422S 



Figure 25 
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<210> 2 
<211> 2616 
<212> DNA 
<213> Human 
<400> 2 

GCTGAACAGA CAAGAAATCA CTTGAATGCT GGGGACATCA CCTACTCTGT CCGGGCCATG 60 

GACCAGCTGG TAGGCCTCCT AGATGTACAG CTTCGGAACT TGACCCCAGG TGGAAAAGAT 120 

AGTGCTGCCC GGAGTTTGAA CAAGGCAATG GTCGAGACAG TTAACAACCT CCTTCAGCCA 180 

CAAGCTTTGA ATGCATGGAG AGACCTGACT ACGAGTGATC AGCTGCGTGC GGCCACCATG 240 

TTGCTTCATA CTGTGGAGGA AAGTGCTTTT GTGCTGGCTG ATAACCTTTT GAAGACTGAC 300 

ATTGTCAGGG AGAATACAGA CAATATTAAA TTGGAAGTTG CAAGACTGAG CACAGAAGGA 360 

AACTTAGAAG ACCTAAAATT TCCAGAAAAC ATGGGCCATG GAAGCACTAT CCAGCTGTCT 420 

GCAAATACCT TAAAGCAAAA TGGCCGAAAT GGAGAGATCA GAGTGGCCTT TGTCCTGTAT 480 

AACAACTTGG GTCCTTATTT ATCCACGGAG AATGCCAGTA TGAAGTTGGG AACGGAAGCT 540 

TTGTCCACAA ATCATTCTGT TATTGTCAAT TCCCCTGTTA TTACGGCAGC AATAAACAAA 600 

GAGTTCAGTA ACAAGGTTTA TTTGGCTGAT CCTGTGGTAT TTACTGTTAA ACATATCAAG 660 

CAGTCAGAGG AAAATTTCAA CCCTAACTGT TCATTTTGGA GCTACTCCAA GCGTACAATG 720 

ACAGGTTATT GGTCAACACA AGGCTGTCGG CTCCTGACAA CAAATAAGAC ACATACTACA 780 

TGCTCTTGTA ACCACCTAAC AAATTTTGCA GTACTGATGG CACATGTGGA AGTTAAGCAC 840 

AGTGATGCGG TCCATGACCT CCTTCTGGAT GTGATCACGT GGGTTGGAAT TTTGCTGTCC 900 

CTTGTTTGTC TCCTGATTTG CATCTTCACA TTTTGCTTTT TCCGCGGGCT CCAGAGTGAC 960 

CGTAACACCA TCCACAAGAA CCTCTGCATC AGTCTCTTTG TAGCAGAGCT GCTCTTCCTG 1020 

ATTGGGATCA ACCGAACTGA CCAACCAATT GCCTGTGCTG TTTTCGCTGC CCTGTTTTCT 1080 

TCTTCTTGGC TGCCTTCACC TGGATGTTCC TGGAGGGGGT GCAGCTTTAT ATACATCATG 1140 

CTGGTGGAGG TTTTTGAGAG TGAACATTCA CGTAGGAAAT ACTTTTATCT GGTCGGCTAT 1200 

GGGATGCCTG CACTCATTGT GGCTGTGTCA GCTGCAGTAG ACTACAGGAG TTATGGAACA 1260 

GATAAAGTAT GTTGGCTCCG ACTTGACACC TACTTCATTT GGAGTTTTAT AGGACCAGCA 1320 

ACTTTGATAA TTATGCTTAA TGTAATCTTC CTTGGGATTG CTTTATATAA AATGTTTCAT 1380 

CATACTGCTA TACTGAAACC TGAATCAGGC TGTCTTGATA ACATCAAGTC ATGGGTTATA 1440 

GGTGCAATAG CTCTTCTCTG CCTATTAGGA TTGACCTGGG CCTTTGGACT CATGTATATT 1500 

AATGAAAGCA CAGTCATCAT GGCCTATCTC TTCACCATTT TCAATTCTCT ACAGGGAATG 1560 

TTTATATTTA TTTTCCATTG TGTCCTACAG AAGAAGGTAC GAAAAGAGTA TGGGAAATGC 1620 

CTGCGAACAC ATTGCTGTAG TGGCAAAAGT ACAGAGAGTT CCATTGGTTC AGGGAAAACA 1680 

TCTGGTTCTC GAACTCCTGG ACGCTACTCC ACAGGCTCAC AGAGCCGAAT CCGTAGAATG 1740 

TGGAATGACA CGGTTCGAAA GCAGTCAGAG TCTTCCTTTA TTACTGGAGA CATAAACAGT 1800 

TCAGCGTCAC TCAACAGAGA GGGGCTTCTG AACAATGCCA GGGATACAAG TGTCATGGAT 1860 

ACTCTACCAC TGAATGGTAA CCATGGCAAT AGTTACAGCA TTGCCAGCGG CGAATACCTG 1920 

AGCAACTGTG TGCAAATCAT AGACCGTGGC TATAACCATA ACGAGACCGC CCTAGAGAAA 1980 

AAGATTCTGA AGGAACTCAC TTCCAACTAT ATCCCTTCTT ACCTGAACAA CCATGAGCGC 2040 

TCCAGTGAAC AGAACAGGAA TCTGATGAAC AAGCTGGTGA ATAACCTTGG CAGTGGAAGG 2100 

GAAGATGATG CCATTGTCCT GGATGATGCC ACCTCGTTTA ACCACGAGGA GAGTTTGGGC 2160 

CTGGAACTCA TTCATGAGGA ATCTGATGCT CCTTTGCTGC CCCCAAGAGT ATACTCCACC 2220 

GAGAACCACC AGCCACACCA TTATACCAGA AGGCGGATCC CCCAAGACCA CAGTGAGAGC 2280 

TTTTTCCCTT TGCTAACCAA CGAGCACACA GAAGATCTCC AGTCACCCCA TAGAGACTCT 2340 

CTCTATACCA GCATGCCGAC ACTGGCTGGT GTGGCCGCCA CAGAGAGTGT TACCACCAGC 2400 

ACCCAGACCG AACCCCCACC GGCCAAATGT GGTGATGCCG AAGATGTTTA CTACAAAAGC 2460 

ATGCCAAACC TAGGCTCCAG AAACCACGTC CATCAGCTGC ATACTTACTA CCAGCTAGGT 2520 

CGCGGCAGCA GTGATGGATT TATAGTTCCT CCAAACAAAG ATGGGACCCC TCCCGAGGGA 2580 
AGTTCAAAAG GACCGGCTCA TTTGGTCACT AGTCTA 2616 
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Trp 


Asn 


Tyr 


Ser 


Pint 

LjIU 


Arg 


Thr 


Met 




















Lys 


Leu 


\7a 1 
V ctx 


Asp 


Tnr 


Asn 


Lys 




o / u 










■3 / O 




Hi c 
IlXo 


Leu 


11 IX 


Asn 


irne 


Ala 

Aia 


lie 


Leu 


ooc 

JO J 










OQA 






Lys 


Asp 


PI \T 

v^xy 


vax 


nlS 


r*i it 

ulu 


Leu 


Leu 


















lie 


val 


xxe 


Ser 


Leu 


vax 


Cys 


Leu 








ffcZU 














Arg 


Vjxy 


Leu 


Vjxn 


Ser 


Asp 
















A A C\ 

44U 


Cys 


Tl P> 
11C 


A en 
Hon 




IT 11C 


i it; 


Ala 

A±a 


rci n 




flDU 














Lys 


Thr 


Lys 


xyx 




Tl rt 


ai » 

A±a 




f±o^> 










ft / U 






Phe 


Phe 


Phe 


Leu 


Ala 


Ala 


Phe 


Ala 










485 








Leu 


Tyr 


Leu 


Met 


Leu 


Val 


Glu 


Val 








500 










Lys 


Tyr 


Tyr 


Tyr 


Val 


Ala 


Gly 


Tyr 






515 










520 


Val 


Ser 


Ala 


Ala 


He 


Asp 


Tyr 


Lys 




530 










535 




Trp 


Leu 


His 


Val 


Asp 


Asn 


Tyr 


Phe 



545 550 



£, >J 




^0 

Ou 




irp 


Jr J_ kj 


m n "Pri-r* Pin Arrr 
V3XII -LI IX bill AXy 


laXy JYieX. 






ft J 




Gly 


Thr 


ril_ y \j3_l_y 1111 nJ.a 












T*rr» 
J -- L P 


Asn 


1 1 w iiy 0 vjj.y nu 








75 


80 


Acn 
noli 


uiii 


T on A 1 St CZ "1 n T wo 

IiCU X^.1CL UH1 J_i_y O 


He Arg 




90 




Qo 


Ala 


Asn 


f^l n T.on A "1 ^ T ttc 


Un 0 r PV»T* 

nxb xiix 


105 




110 

11U 




\7p=i 1 

vax 


Car 

OCX 


oex oer v ax Arg 


Xieu nex 






XZD 




A 1 =3 

Axa 


bin 


lieu bin (jiu lieu 


Lys Pro 






14U 


Ser 


Tyr 


Asn Lys Leu Gin 


Lys Arg 






1DD 


IbU 


Lys 


Ala 

Aia 


lie vai Asp inr 


Val Asp 




X / u 




I/O 


pin 

kjXU 


Ser 


irp iiys his Men 


Asn Ser 


lOJ 




iyu 






Leu 


Leu Asp Thr Leu 


r*~\ it pin 
(jIU (jIU 






one 
zUD 




Leu 


Leu 


Glu Pro Thr Arg 


Val Ser 






0 0 rv 
ZZU 




o i ii 

CjIU 


Val 


Ala Val Leu Ser 


Thr Glu 








240 


Pro 


Leu 


Gly lie Lys Gly 


Ala Gly 




250 




255 


Thr 


Val 


Lys Gin Asn Ser 


Arg Asn 


ZOD 




270 




He 


Tyr 


Arg Ser Leu Gly 


Gin Phe 






285 




Lys 


Leu 


Gly Ala Asp Phe 


He Gly 






n a a 




Ser 


His 


Val lie Ser Val 


Ser He 






01c 
olb 


320 


Leu 


Thr 


Asp Pro Val Leu 


Phe Thr 




330 




335 


Tyr 


Pne 


Asn Ala Asn Cys 


Ser Phe 






350 




Met 


Gly 


Tyr Trp Ser Thr 


Gin Gly 






365 




Thr 


Arg 


Thr Thr Cys Ala 


Cys Ser 












ax a 


riis Arg Liiu lie 


Ala Tyr 








a r\r\ 
4UU 


Leu 


inr 


vai lie inr irp 


Val Gly 




4XU 




415 


Aia 


lie 


cys lie Pne Tnr 


Phe Cys 


ftZD 




4oU 




Arg 


Asn 


inr lie riis iiys 


Asn Leu 






>l yi 1^ 




Phe 


lie 


Phe Leu He Gly 


lie Asp 






4bU 




Pro 


lie 


Jrne Aia (jiy lieu 


Leu His 






ft / D 


Asm 


m 

Trp 


wex 


cys lieu vjiu ciy 


vai cin 




ft J? \J 




f*y o 


jrne 


VaXU 


oer tjxu lyr ber 


Arg Lys 


505 




510 




Leu 


Phe 


Pro Ala Thr Val 


Val Gly 






525 


Ser 


Tyr 


Gly Thr Glu Lys 


Ala Cys 






540 




He 


Trp 


Ser Phe He Gly 


Pro Val 






555 


560 
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Thr 


Phe 


lie 


He T.A11 T,en A^n 

j_i v-» \jl x_iv> ix noil 


He 


He 


Phe* T.<=»n V^l 

XT X XvZ> _l_lv3 \JL V ' ' I 


He 


Thr 


XiC LI 












565 






570 






575 




Lys 


Met 


Val 


Lys His Ser Asn 
580 


Thr 


Leu 
585 


Lvs Pro A^n 


Ser 


Ser 
590 


j-m y 


Leu 




Glu 


Asn 


lie 


Lys Ser Trp Val 


Leu Gly 


Ala Phe Ala 


Leu 


Leu 


Cys 


Leu 








595 




600 






605 








Leu 


Glv 


Leu 


Thr Trp Ser Phe 


Gly Leu 


T.pn Phf 1 Tie* 


Asn 


Glu 


Glu 


J-1J1 






610 




615 






620 












lie 


Val 


Met 


Ala Tyr Leu Phe 


Thr 


He 


Php- A^n Al f\ 

xt x no x x n_LCi. 


Phe 


Gin 




V CL1 




625 






630 






635 






640 




Phe 


lie 


Phe 


Tip Phe Hi <? Cvq 
645 


Ala 


Leu 


V3j.il J-j_y o xi_y t> 
650 


1 

vdi 


Arg 


Jjys 
655 


fin 
ulU 




Tvr 


Glv 


Lys 


Cvs Phe A "rcr Hi «? 
660 


Ser 


Tyr 
665 


v->_y o jr o vji 


Gly 


-l_J ti U 

670 


JrX {J 


j.1 11 




Glu 


Ser 


Pro 


Hi <; Sf*r Ke i "r Val 

llXu U w 1 VT*-L v ax 


Lys Ala 


QpiT" Thi" Thn" 
oci Jin x x ii. 


Arg 


nil 


C pr 
oci 


Al Fl 

Hid 








675 




680 






UOJ 










y 




Ser 


C^r f21 \7 T l h»"r fil n 

OCl V3ljr 1111 Vt_L1x 


Ser Arg 


lie ax y Axy 


ixiex. 


Trp 


Asn 


Asp 






690 




695 
















Thr* 


Val 




JJjf O VJlJ.1 Ot/1 V31LI 


Ser 


Ser 


Jrllc Xlti ofcrJX 


vjiy 


Asp 


lie 


Asn 




705 






710 






71 ^ 
/ i ^ 








720 




Ser 


Thr 


OCX 


Tlrr T.pn Aon CZ~lr\ 

JL 11-1- liCU noli VjllI 


Gly Met 


i in vjiy Asn 


Tyr 


Leu 


Leu 


Thr 










7?S 






7 






/ OD 






Asn 


Pro 


Leu 




Gly Thr 


A£>I1 ASH iriO 


Tyr 


Asn 


Thr 


Leu 










740 




745 






/DU 








Leu 


Ala 


VjxlLi 


Thr VpiI Val C\tc: 
i in v cii v ai \-»y o 


Asn 


Ala 


"D"i^r\ Car' A 1 o 

jrio oer Axa 


Pro 


vai 


irne 


Asn 












760 






/D D 








iO 


Cor 


lrX vJ 


vj_i_y 


xiio our Xieu Asn 


Asn 


Ala 


Arg Asp Thr 


Ser 


Axa 


Met 


Asp 






t t \J 




"7 "7 R 
/ / D 






/oU 










1 XIX 


Leu 


Pro 


Leu Asn Gly Asn 


Phe 


Asn 


Asn Ser Tyr 


Ser 


Leu 


His 


Lys 




785 






790 






795 








800 




C~\ IT 


Asp 


Tyr 


Asn Asp Ser Val 


Gin 


Val 


Val Asp Cys 


Gly 


Leu 


Ser 


Leu 


HI 














£2 1 A 

oil) 






815 






Asn 


Asp 


Tnr 


Ala irne IjIU .Lys 


Met 


He 


lie ber blu 


Leu 


Val 


His 


Asn 














825 






830 








Asn 


.Leu 


Arg 


utiy dcx ber .Lys 


Thr 


His 


Asn Leu Glu 


Leu 


Tnr 


Leu 


Pro 








ft 

O J J 




840 






Q A C 

t54D 










Val 


.Lys 


Pro 


vai lie vjiy i^xy 

ODD 


Ser 


Ser 


Ser Glu Asp 
860 


Asp 


Ala 


He 


Val 


I'M 


Ala 

Jt\JLCL 


Asp 


Ala 


ber oer Xieu net 


His 


Ser 


Asp Asn Pro 


Gly 


Leu 


Glu 


Leu 




865 






O / \J 






o / D 








O O f\ 

<5o0 




nib 


nib 


.Lys 


uiu iieu LjXu ax a 


Pro 


Leu 


i±e Fro vain 


Arg 


Thr 


His 


Ser 


PI 














Ron 




one 

oy d 




to. 


Leu 


Leu 


xyx 


r^l n Prrt rt T \7c 
vjxii riu Vjixi iiyo 


Lys Val 


XiyS oci VaXU 


Liiy 


Thr 


Asp 


Ser 










900 




905 






qi n 








- L y j - 


V d_L 


OC1 


filn T fin Tlrr 11 a 
vjiii lieu nix Hid. 


Glu 


Ala 


bill ASp rlis 


Leu 


(jin 


Ser 


Pro 








915 




920 




925 










Asn 


A ttt 

hi y 


A on 


Dei iiou. iyi xiix 


Ser 


Met 


jfro Asn x»eu 


Arg 


Asp 


Ser 


Pro 






930 




















±yx 




vjjl U 


Ser Ser Pro Asp 


Met 


Glu 


Glu Asp Leu 


Ser 


Pro 


Ser 


Arg 




945 






950 






955 








y Dt) 




A ttt 


Ser 


Glu 


Asn Glu Asp lie 


Tyr Tyr 


Lys Ser Met 


Pro 


Asn 


Leu 


Cjiy 










965 






970 






975 




Ala 


Gly 


His 


Gin Leu Gin Met 
980 


Cys 


Tyr 
985 


Gin He Ser 


Arg 


Gly 
990 


Asn 


Ser 




Asp 


Gly 


Tyr 


lie lie Pro lie 


Asn 


Lys 


Glu Gly Cys 


He 


Pro 


Glu 


Gly 








995 


1000 




1005 








Asp 


Val 


Arg 


Glu Gly Gin Met 


Gin 


Leu 


Val Thr Ser 


Leu 












1010 


1015 




1020 









<210> 4 

<211> 3063 

<212> DNA 

<213> Human 

<400> 4 



GAAGGAAGCA AAGGGACAAA ACCACCTCCA GCAGTTTCTA CAACCAAAAT TCCACCTATA 60 
ACAAATATTT TTCCCCTGCC AGAGAGATTC TGTGAAGCAT TAGACTCCAA GGGGATAAAG 120 
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TGGCCTCAGA CACAAAGGGG AATGATGGTT GAACGACCAT GCCCTAAGGG AACAAGAGGA 180 
ACTGCCTCAT ATCTCTGCAT GATTTCCACT GGAACATGGA ACCCTAAGGG CCCCGATCTT 240 
AGCAACTGTA CCTCACACTG GGTGAATCAG CTGGCTCAGA AGATCAGAAG CGGAGAAAAT 300 
GCTGCTAGTC TTGCCAATGA ACTGGCTAAA CATACCAAAG GGCCAGTGTT TGCTGGGGAT 360 
GTAAGTTCTT CAGTGAGATT GATGGAGCAG TTGGTGGACA TCCTTGATGC ACAGCTGCAG 420 
GAACTGAAAC CTAGTGAAAA AGATTCAGCT GGACGGAGTT ATAACAAGCT CCAAAAACGA 480 
GAGAAGACAT GCAGGGCTTA CCTTAAGGCA ATTGTTGACA CAGTGGACAA CCTTCTGAGA 540 
CCTGAAGCTT TGGAATCATG GAAACATATG AATTCTTCTG AACAAGCACA TACTGCAACA 600 
ATGTTACTCG ATACATTGGA AGAAGGAGCT TTTGTCCTAG CTGACAATCT TTTAGAACCA 660 
ACAAGGGTCT CAATGCCCAC AGAAAATATT GTCCTGGAAG TTGCCGTACT CAGTACAGAA 720 
GGACAGATCC AAGACTTTAA ATTTCCTCTG GGCATCAAAG GAGCAGGCAG CTCAATCCAA 780 
CTGTCCGCAA ATACCGTCAA ACAGAACAGC AGGAATGGGC TTGCAAAGTT GGTGTTCATC 840 
ATTTACCGGA GCCTGGGACA GTTCCTTAGT ACAGAAAATG CAACCATTAA ACTGGGTGCT 900 
GATTTTATTG GTCGTAATAG CACCATTGCA GTGAACTCTC ACGTCATTTC AGTTTCAATC 960 
AATAAAGAGT CCAGCCGAGT ATACCTGACT GATCCTGTGC TTTTTACCCT GCCACACATT 1020 
GATCCTGACA ATTATTTCAA TGCAAACTGC TCCTTCTGGA ACTACTCAGA GAGAACTATG 1080 
ATGGGATATT GGTCTACCCA GGGCTGCAAG CTGGTTGACA CTAATAAAAC TCGAACAACG 1140 
TGTGCATGCA GCCACCTAAC CAATTTTGCA ATTCTCATGG CCCACAGGGA AATTGCATAT 1200 
AAAGATGGCG TTCATGAATT ACTTCTTACA GTCATCACCT GGGTGGGAAT TGTCATTTCC 1260 
CTTGTTTGCC TGGCTATCTG CATCTTCACC TTCTGCTTTT TCCGTGGCCT ACAGAGTGAC 1320 
CGAAATACTA TTCACAAGAA CCTTTGTATC AACCTTTTCA TTGCTGAATT TATTTTCCTA 1380 
ATAGGCATTG ATAAGACAAA ATATGCGATT GCATGCCCAA TATTTGCAGG ACTTCTACAC 1440 
TTTTTCTTTT TGGCAGCTTT TGCTTGGATG TGCCTAGAAG GTGTGCAGCT CTACCTAATG 1500 
TTAGTTGAAG TTTTTGAAAG TGAATATTCA AGGAAAAAAT ATTACTATGT TGCTGGTTAC 1560 
TTGTTTCCTG CCACAGTGGT TGGAGTTTCA GCTGCTATTG ACTATAAGAG CTATGGAACA 1620 
GAAAAAGCTT GCTGGCTTCA TGTTGATAAC TACTTTATAT GGAGCTTCAT TGGACCTGTT 1680 
ACCTTCATTA TTCTGCTAAA TATTATCTTC TTGGTGATCA CATTGTGCAA AATGGTGAAG 1740 
CATTCAAACA CTTTGAAACC AGATTCTAGC AGGTTGGAAA ACATTAAGTC TTGGGTGCTT 1800 
GGCGCTTTCG CTCTTCTGTG TCTTCTTGGC CTCACCTGGT CCTTTGGGTT GCTTTTTATT 1860 
AATGAGGAGA CTATTGTGAT GGCATATCTC TTCACTATAT TTAATGCTTT CCAGGGAGTG 1920 
TTCATTTTCA TCTTTCACTG TGCTCTCCAA AAGAAAGTAC GAAAAGAATA TGGCAAGTGC 1980 
TTCAGACACT CATACTGCTG TGGAGGCCTC CCAACTGAGA GTCCCCACAG TTCAGTGAAG 2040 
GCATCAACCA CCAGAACCAG TGCTCGCTAT TCCTCTGGCA CACAGAGTCG TATAAGAAGA 2100 
ATGTGGAATG ATACTGTGAG AAAACAATCA GAATCTTCTT TTATCTCAGG TGACATCAAT 2160 
AGCACTTCAA CACTTAATCA AGGAATGACT GGCAATTACC TACTAACAAA CCCTCTTCTT 2220 
CGACCCCACG GCACTAACAA CCCCTATAAC ACATTGCTCG CTGAAACAGT TGTATGTAAT 2280 
GCCCCTTCAG CTCCTGTATT TAACTCACCA GGACATTCAC TGAACAATGC CAGGGATACA 2340 
AGTGCCATGG ATACTCTACC GCTAAATGGT AATTTTAACA ACAGCTACTC GCTGCACAAG 2400 
GGTGACTATA ATGACAGCGT GCAAGTTGTG GACTGTGGAC TAAGTCTGAA TGATACTGCT 2460 
TTTGAGAAAA TGATCATTTC AGAATTAGTG CACAACAACT TACGGGGCAG CAGCAAGACT 2520 
CACAACCTCG AGCTCACGCT ACCAGTCAAA CCTGTGATTG GAGGTAGCAG CAGTGAAGAT 2580 
GATGCTATTG TGGCAGATGC TTCATCTTTA ATGCACAGCG ACAACCCAGG GCTGGAGCTC 2640 
CATCACAAAG AACTCGAGGC ACCACTTATT CCTCAGCGGA CTCACTCCCT TCTGTACCAA 2700 
CCCCAGAAGA AAGTGAAGTC CGAGGGAACT GACAGCTATG TCTCCCAACT GACAGCAGAG 2760 
GCTGAAGATC ACCTACAGTC CCCCAACAGA GACTCTCTTT ATACAAGCAT GCCCAATCTT 2820 
AGAGACTCTC CCTATCCGGA GAGCAGCCCT GACATGGAAG AAGACCTCTC TCCCTCCAGG 2880 
AGGAGTGAGA ATGAGGACAT TTACTATAAA AGCATGCCAA ATCTTGGAGC TGGCCATCAG 2940 
CTTCAGATGT GCTACCAGAT CAGCAGGGGC AATAGTGATG GTTATATAAT CCCCATTAAC 3000 
AAAGAAGGGT GTATTCCAGA AGGAGATGTT AGAGAAGGAC AAATGCAGCT GGTTACAAG 3060 
CTT 3063 



<210> 5 

<211> 1474 

<212> PRT 

<213> Human 

<400> 5 



Met Ala 


Arg 


Leu Ala Ala Val 


Leu 


Leu Val 


Thr 


5 

Ser Ala Thr Gin 


Gly 






20 




Gly Leu 


Met 


Arg Arg Glu Leu 


Ala 




35 




40 


Arg Cys 


Pro 


Gly Ser Asp Val 


lie 


50 




55 




Arg Thr 


Asp 


Asp Lys lie Cys 


Asp 



65 70 



Trp Asn Leu Cys Val Thr Ala Val 

10 15 
Leu Ser Arg Ala Gly Leu Pro Phe 

25 30 
Cys Glu Gly Tyr Pro lie Glu Leu 
45 

Met Val Glu Asn Ala Asn Tyr Gly 
60 

Ala Asp Pro Phe Gin Met Glu Asn 
75 80 
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Val 


Gin 


Cys 


Tyr 


Leu 


Pro 


Asp 


Ala 


Phe 


Lys 


lie 


Met 


Ser 


Gin 


Arg 


Cys 










85 










90 










95 




Asn 


Asn 


Arg 


Thr 


Gin 


Cys 


Val 


Val 


Val 


Ala 


Glv 


Ser 


Asp 


Ala 


Phe 


Pro 








100 










105 










110 






Asp 


Pro 


Cys 


Pro 


Gly 


Thr 


Tvr 


Lys 


Tvr 
j. _y j_ 


Leu 


Glu 


Val 


Gin 


Tvr 

j.y j_ 


Asp 


Cys 






115 










120 










125 








Val 


Pro 


Tyr 


Lys 


Val 


Glu 


Gin 


Lvs 


Val 


Phe 


Val 


Cys 


Pro 


Glv 


Thr 


Leu 




130 










135 










140 










Gin 


Lys 


Val 


Leu 


Glu 


Pro 


Thr 


Ser 


Thr 


His 


Glu 


Ser 


Glu 


His 


Gin 


Ser 


145 










150 










155 










160 


Glv 


Ala 


Tro 


Cys 


Lys 


Asp 


Pro 


Leu 


Gin 


Ala 


Glv 


Asp 


Arcr 


lie 


Tvr 


Val 










165 










170 










175 




Met 


Pro 


Trt> 


lie 


Pro 


Tvr 


Arg 


Thr 


Asp 


Thr 


Leu 


Thr 


Glu 


Tvr 


Ala 


OCX 








180 










185 










190 






Tro 


Glu 


Asp 


Tvr 

Ay J_ 


Val 


Ala 


Ala 


Arg 


His 


Thr 


Thr 


Thr 


xyi 


Jiiy 


T 

lieu 


ri u 






195 










200 










205 








Asn. 


Arcr 
"j- y 


Val 


Asp 


Gly 


Thr 


Gly 


Phe 


Val 
v ax 


v ax 


xyi 


ASp 


Crl V 

kjiy 


Ala 

AXu 


\7a 1 
Veil 


PhD 

ir He 




210 










215 










220 










Tvr" 
J -j J - 


Asn 


Lys 


Glu 


Arcr 


Thr 


■«xy 


Asn 


He 


Val 

V ul 


Xjy 0 


iyr 


ASp 


Leu 


Arg 


Thr 


225 










230 




















240 


Am 

.nx y 


lie 


Lys 


Ser 


m v 

vjxy 


VjXIX 


X1XX 


Va 1 
v d_L 


lie 


Asn 


XIXL 


AT a 
Aid 


Asn 


rn T7 -- r -. 

iyr 


tt-; 0 
rllS 


Asp 










245 










250 










z J J 




Thr 


Ser 


Pro 


Tvr 
xyx 


i\±. y 




Gly 


vjxy 


T 

Lys 


X IXL 


ASp 


lie 


ASp 


Leu 


Ala 

Aia 


\7a 1 

vai 








260 










265 










270 






Asp 


Glu 


Asn 


Glv 
\jxy 


Leu 


Trri 
±J -h r 


Val 


Tl 0 

X _1_C 


xyx 


Al a 
nla 


■"Thr* 

X 11X 


viXli 


vjiy 


Asn 


Asn 


vjiy 






275 










280 










AO J 








XiCU. 


V Cil 


Va 1 


OCX 


VjXll 


T on 


Asn 


rlu 


iyr 


XI 1x7 


Leu 


Arg 


irne 


r*i n 

v?iu 


tjiy 




290 










^ ^ J 


















Thr 


■ LJ -P 


vji u 


XI1X 


m v 


iyr 


Asp 


Lys 


Arg 


Ser 


Ala 
Aia 


Ser 


Asn 


Ala 

Aia 


pne 


Met 


305 










310 










^i ^ 

jIj 










320 


Val 

V d-L 






Veil 


Leu 


iyr 


Vax 


Leu 


Arg 


Ser 


Val 


Tyr 


vai 


Asp 


Asp 


Asp 


































ocl 


r*i n 


Ala 
Aid 


Al a 

iila 


vz-Ly 


Asn 


Arg 


vax 


Asp 


Tyr 


Ala 


Fne 


Asn 


Thr 


Asn 


Ala 




























OCA 






Asn 


Arg 


bill 


VjlU. 


Jr XVO 


Vol 


Ser 


Leu 


Thr 


Jtrne 


Pro 


Asn 


Pro 


Tyr 


Gin 


Phe 






O J J 


























Tl p> 

IXC 


OCl 


OCl 


V Ct_L 


Asp 


iyr 


Asn 


Pro 


Arg 


Asp 


Asn 


r*i r~» 


Leu 


Tyr 


vai 


Trp 




370 




















oon 
OOU 








Asn 


Asn 


ryr 


IT lie! 


Val 
V cix 


\/a i 


Arg 


iyr 


oci 


Leu 


bill 


Jrxie 


(jiy 


Pro 


Pro 


Asp 


385 










O -7 Vy 






















JT J_ V 


ocj. 


Ala 


kjxy 


irx {J 


Alp 

AXd 


X I1X 


OCX 


Pro 


Pro 


Leu 


Ser 


Tnr 


inr 


inr 


Thr 










ll/J 










ftlU 










4lD 




Ala 


rtj. y 


Pro 


Thr 


-L 1 




X iXL 


Cor 


X IXL 


Ala 
HXa 


OCX 


Pro 


Ala 

Aia 


Ala 

Aia 


Thr 


Tnr 








420 










425 
















Pro 


Leu 


y 




Ala 




xieu 


X 11X 


X I XX 


nib 


rlU 


Val 


bly 


Ala 

Aia 


lie 


Asn 






435 










440 


















Gin 


Leu 




Pro 


Asp 


Leu 


Pro 


xrx u 


Al a 


X 11X 


Alp 


rlU 


Veil 


Pro 


Ser 


Tnr 




450 










455 










460 










Arg 


Ara 


Pro 


Pro 


Ala 


Pro 


Asn 


Leu 


Hi cr 
nxo 


Val 

V Ctl 


OCX 


JT 1 w 


(11 n 
uXU 


leu 


tr lie 


oys 


465 










470 










475 










ft OVJ 


Glu 


Pro 


Arcr 


Glu 


Val 


A TTT 

™- y 


Arg 


Val 


Gin 


xxp 


ri U 


Ala 
nla 


X 11X 


fin 


r*i n 


v?xy 










485 




















495 


Met 


Leu 


Val 


Glu 


Arcr 


Pro 


Cys 


Pro 


Lys 


Gly 


Thr 


Arg 


ni v 

uxy 


Tip 

lie 


Ala 
Hlu 


ocl 








500 










505 










510 






Phe 


Gin 


Cys 


Leu 


Pro 


Ala 


Leu 


Glv 
oxy 


Leu 


xi y 


Asn 


Pro 




vjiy 


i X 


ASp 






515 










520 










525 






Lieu 


Ser 


Asn 


Cys 


Thr 


Ser 


Pro 


Tim 
xx y 


Val 


Asn 


Gin 


Val 
v a J. 


Al a 
nX d 


Villi 


Lys 


Tin 

lie 




530 










535 










540 








Lys 


Ser 


Glv 


Glu 


Asn 


Ala 


Ala 


Ron 


Tl 
11c 


Al a 
nla 


OCX 


r*i n 

uXU 


T 


Ala 


Arg 


HIS 


545 










550 










555 








560 


Thr 


Arg 


Gly 


Ser 


He 


Tyr 


Ala 


Gly 


Asp 


Val 


Ser 


Ser 


Ser 


Val 


Lys 


Leu 










565 










570 










575 




Met 


Glu 


Gin 


Leu 


Leu 


Asp 


He 


Leu 


Asp 


Ala 


Gin 


Leu 


Gin 


Ala 


Leu 


Arg 








580 










585 










590 




Pro 


lie 


Glu 


Arg 


Glu 


Ser 


Ala 


Gly 


Lys 


Asn 


Tyr 


Asn 


Lys 


Met 


His 


Lys 






595 










600 










605 








Arg 


Glu 


Arg 


Thr 


Cys 


Lys 


Asp 


Tyr 


He 


Lys 


Ala 


Val 


Val 


Glu 


Thr 


Val 
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610 615 620 

Asp Asn Leu Leu Arg Pro Glu Ala Leu Glu Ser Trp Lys Asp Met Asn 
625 630 635 640 

Ala Thr Glu Gin Val His Thr Ala Thr Met Leu Leu Asp Val Leu Glu 

645 650 655 

Glu Gly Ala Phe Leu Leu Ala Asp Asn Val Arg Glu Pro Ala Arg Phe 

660 665 670 

Leu Ala Ala Lys Glu Asn Val Val Leu Glu Val Thr Val Leu Asn Thr 

675 680 685 

Glu Gly Gin Val Gin Glu Leu Val Phe Pro Gin Glu Glu Tyr Pro Arg 

690 695 700 

Lys Asn Ser lie Gin Leu Ser Ala Lys Thr lie Lys Gin Asn Ser Arg 
705 710 715 720 

Asn Gly Val Val Lys Val Val Phe lie Leu Tyr Asn Asn Leu Gly Leu 

725 730 735 

Phe Leu Ser Thr Glu Asn Ala Thr Val Lys Leu Ala Gly Glu Ala Gly 

740 745 750 

Pro Gly Gly Pro Gly Gly Ala Ser Leu Val Val Asn Ser Gin Val lie 

755 760 765 

Ala Ala Ser lie Asn Lys Glu Ser Ser Arg Val Phe Leu Met Asp Pro 

770 775 780 

Val lie Phe Thr Val Ala His Leu Glu Asp Lys Asn His Phe Asn Ala 
785 790 795 800 

Asn Cys Ser Phe Trp Asn Tyr Ser Glu Arg Ser Met Leu Gly Tyr Trp 

805 810 815 

Ser Thr Gin Gly Cys Arg Leu Val Glu Ser Asn Lys Thr His Thr Thr 

820 825 830 

Cys Ala Cys Ser His Leu Thr Asn Phe Ala Val Leu Met Ala His Arg 

835 840 845 

Glu lie Tyr Gin Gly Arg lie Asn Glu Leu Leu Leu Ser Val lie Thr 

850 855 860 

Trp Val Gly lie Val lie Ser Leu Val Cys Leu Ala lie Cys lie Ser 
865 870 875 880 

Thr Phe Cys Phe Leu Arg Gly Leu Gin Thr Asp Arg Asn Thr lie His 

885 890 895 

Lys Asn Leu Cys lie Asn Leu Phe Leu Ala Glu Leu Leu Phe Leu Val 

900 905 910 

Gly He Asp Lys Thr Gin Tyr Glu He Ala Cys Pro He Phe Ala Gly 

915 920 925 

Leu Leu His Tyr Phe Phe Leu Ala Ala Phe Ser Trp Leu Cys Leu Glu 

930 935 940 • 

Gly Val His Leu Tyr Leu Leu Leu Val Glu Val Phe Glu Ser Glu Tyr 
945 950 955 960 

Ser Arg Thr Lys Tyr Tyr Tyr Leu Gly Gly Tyr Cys Phe Pro Ala Leu 

965 970 975 

Val Val Gly He Ala Ala Ala He Asp Tyr Arg Ser Tyr Gly Thr Glu 

980 985 990 

Lys Ala Cys Trp Leu Arg Val Asp Asn Tyr Phe He Trp Ser Phe He 

995 1000 1005 

Gly Pro Val Ser Phe Val He Val Val Asn Leu Val Phe Leu Met Val 

1010 1015 1020 

Thr Leu His Lys Met He Arg Ser Ser Ser Val Leu Lys Pro Asp Ser 
1025 1030 1035 1040 

Ser Arg Leu Asp Asn He Lys Ser Trp Ala Leu Gly Ala He Ala Leu 

1045 1050 1055 

Leu Phe Leu Leu Gly Leu Thr Trp Ala Phe Gly Leu Leu Phe He Asn 

1060 1065 1070 

Lys Glu Ser Val Val Met Ala Tyr Leu Phe Thr Thr Phe Asn Ala Phe 

1075 1080 1085 

Gin Gly Val Phe He Phe Val Phe His Cys Ala Leu Gin Lys Lys Val 

1090 1095 1100 

His Lys Glu Tyr Ser Lys Cys Leu Arg His Ser Tyr Cys Cys He Arg 
1105 1110 1115 1120 

Ser Pro Pro Gly Gly Thr His Gly Ser Leu Lys Thr Ser Ala Met Arg 

1125 1130 1135 

Ser Asn Thr Arg Tyr Tyr Thr Gly Thr Gin Ser Arg He Arg Arg Met 
1140 1145 1150 
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Trp Asn Asp Thr Val Arg Lys Gin Thr Glu Ser Ser Phe Met Ala Gly 

1155 1160 1165 

Asp lie Asn Ser Thr Pro Thr Leu Asn Arg Gly Thr Met Gly Asn His 

1170 1175 1180 

Leu Leu Thr Asn Pro Val Leu Gin Pro Arg Gly Gly Thr Ser Pro Tyr 
H85 1190 1195 1200 

Asn Thr Leu lie Ala Glu Ser Val Gly Phe Asn Pro Ser Ser Pro Pro 

1205 1210 1215 

Val Phe Asn Ser Pro Gly Ser Tyr Arg Glu Pro Lys His Pro Leu Gly 

1220 1225 1230 

Gly Arg Glu Ala Cys Gly Met Asp Thr Leu Pro Leu Asn Gly Asn Phe 

1235 1240 1245 

Asn Asn Ser Tyr Ser Leu Arg Ser Gly Asp Phe Pro Pro Gly Asp Gly 

1250 1255 1260 

Gly Pro Glu Pro Pro Arg Gly Arg Asn Leu Ala Asp Ala Ala Ala Phe 
1265 1270 1275 1280 

Glu Lys Met He He Ser Glu Leu Val His Asn Asn Leu Arg Gly Ser 

1285 1290 1295 

Ser Ser Ala Ala Lys Gly Pro Pro Pro Pro Glu Pro Pro Val Pro Pro 

1300 1305 1310 

Val Pro Gly Gly Gly Gly Glu Glu Glu Ala Gly Gly Pro Gly Gly Ala 

1315 1320 1325 

Asp Arg Ala Glu He Glu Leu Leu Tyr Lys Ala Leu Glu Glu Pro Leu 

1330 1335 1340 

Leu Leu Pro Arg Ala Gin Ser Val Leu Tyr Gin Ser Asp Leu Asp Glu 
1345 1350 1355 1360 

Ser Glu Ser Cys Thr Ala Glu Asp Gly Ala Thr Ser Arg Pro Leu Ser 

1365 1370 1375 

Ser Pro Pro Gly Arg Asp Ser Leu Tyr Ala Ser Gly Ala Asn Leu Arg 

1380 1385 1390 

Asp Ser Pro Ser Tyr Pro Asp Ser Ser Pro Glu Gly Pro Ser Glu Ala 

1395 1400 1405 

Leu Pro Pro Pro Pro Pro Ala Pro Pro Gly Pro Pro Glu He Tyr Tyr 

1410 1415 1420 

Thr Ser Arg Pro Pro Ala Leu Val Ala Arg Asn Pro Leu Gin Gly Tyr 
1425 1430 1435 1440 

Tyr Gin Val Arg Arg Pro Ser His Glu Gly Tyr Leu Ala Ala Pro Gly 

1445 1450 1455 

Leu Glu Gly Pro Gly Pro Asp Gly Asp Gly Gin Met Gin Leu Val Thr 
1460 1465 1470 

Ser Leu 



<210> 6 

<211> 4422 

<212> DNA 

<213> Human 

<400> 6 



ATGGCCCGCC TAGCCGCAGT GCTCTGGAAT 
GCCACCCAAG GCCTGAGCCG GGCCGGGCTC 
TGTGAAGGCT ACCCCATCGA GCTGCGGTGC 
GCCAACTACG GGCGCACGGA CGACAAGATT 
GTGCAGTGCT ACCTGCCGGA CGCCTTCAAG 
CAGTGCGTGG TGGTCGCCGG CTCGGATGCC 
TACCTGGAGG TGCAGTACGA CTGTGTCCCC 
CCAGGGACCC TGCAGAAGGT GCTGGAGCCC 
GGCGCATGGT GCAAGGACCC GCTGCAGGCG 
CCCTACCGCA CGGACACACT GACTGAGTAT 
CACACCACCA CCTACCGCCT GCCCAACCGC 
GGTGCCGTCT TCTACAACAA GGAGCGGACG 
CGCATCAAGA GCGGGGAGAC GGTCATCAAT 
CGCTGGGGCG GAAAGACCGA CATTGACCTG 
TACGCCACTG AGGGCAACAA CGGGCGGCTG 
CGCTTTGAGG GCACGTGGGA GACGGGTTAC 
GTGTGTGGGG TCCTGTACGT CCTGCGCTCC 
GGCAACCGCG TGGACTATGC CTTCAACACC 
ACCTTCCCCA ACCCCTACCA GTTCATCTCC 



CTGTGTGTCA CCGCCGTCCT GGTCACCTCG 60 
CCGTTCGGGC TGATGCGCCG GGAGCTGGCG 120 
CCCGGCAGCG ACGTCATCAT GGTGGAGAAT 180 
TGCGATGCTG ACCCTTTCCA GATGGAGAAT 240 
ATCATGTCAC AGAGGTGTAA CAACCGCACC 300 
TTTCCTGACC CCTGTCCTGG GACCTACAAG 360 
TACAAAGTGG AGCAGAAAGT CTTCGTGTGC 420 
ACCTCGACAC ACGAGTCAGA GCACCAGTCT 480 
GGTGACCGCA TCTACGTGAT GCCCTGGATC 540 
GCCTCGTGGG AGGACTACGT GGCCGCCCGC 600 
GTGGATGGCA CAGGCTTTGT GGTCTACGAT 660 
CGCAACATCG TCAAGTATGA CCTACGGACG 720 
ACCGCCAACT ACCATGACAC CTCGCCCTAC 780 
GCGGTGGACG AGAACGGGCT GTGGGTCATC 840 
GTGGTGAGCC AGCTGAACCC CTACACACTG 900 
GACAAGCGCT CGGCATCCAA CGCCTTCATG 960 
GTGTACGTGG ATGATGACAG CGAGGCGGCT 1020 
AATGCCAACC GCGAGGAGCC TGTCAGCCTC 1080 
TCCGTTGACT ACAACCCTCG CGACAACCAG 1140 
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CTGTACGTCT GGAACAACTA TTTCGTGGTG CGCTACAGCC TGGAGTTCGG GCCGCCCGAC 1200 
CCCAGTGCTG GCCCAGCCAC TTCCCCACCC CTCAGCACGA CCACCACAGC CAGGCCCACG 1260 
CCCCTCACCA GCACAGCCTC GCCCGCAGCC ACCACCCCGC TCCGCCGGGC ACCCCTCACC 1320 
ACGCACCCAG TGGGTGCCAT CAACCAGCTG GGACCTGATC TGCCTCCAGC CACAGCCCCA 1380 
GTCCCCAGCA CCCGGCGGCC CCCAGCCCCG AATCTACACG TGTCCCCTGA GCTCTTCTGC 1440 
GAGCCCCGAG AGGTACGGCG GGTCCAGTGG CCGGCCACCC AGCAGGGCAT GCTGGTGGAG 1500 
AGGCCCTGCC CCAAGGGGAC TCGAGGAATT GCCTCCTTCC AGTGTCTACC AGCCTTGGGG 1560 
CTCTGGAACC CCCGGGGCCC TGACCTCAGC AACTGCACCT CCCCCTGGGT CAACCAGGTG 1620 
GCCCAGAAGA TCAAGAGTGG GGAGAACGCG GCCAACATCG CCAGCGAGCT GGCCCGACAC 1680 
ACCCGGGGCT CCATCTACGC GGGGGACGTC TCCTCCTCTG TGAAGCTGAT GGAGCAGCTG 1740 
CTGGACATCC TGGATGCCCA GCTGCAGGCC CTGCGGCCCA TCGAGCGCGA GTCAGCCGGC 1800 
AAGAACTACA ACAAGATGCA CAAGCGAGAG AGAACTTGTA AGGATTATAT CAAGGCCGTG 1860 
GTGGAGACAG TGGACAATCT GCTCCGGCCA GAAGCTCTGG AGTCCTGGAA GGACATGAAT 1920 
GCCACGGAGC AGGTGCACAC GGCCACCATG CTCCTCGACG TCCTGGAGGA GGGCGCCTTC 1980 
CTGCTGGCCG ACAATGTCAG GGAGCCTGCC CGCTTCCTGG CTGCCAAGGA GAACGTGGTC 2040 
CTGGAGGTCA CAGTCCTGAA CACAGAGGGC CAGGTGCAGG AGCTGGTGTT CCCCCAGGAG 2100 
GAGTACCCGA GAAAGAACTC CATCCAGCTG TCTGCCAAAA CCATCAAGCA GAACAGCCGC 2160 
AATGGGGTGG TCAAAGTTGT CTTCATCCTC TACAACAACC TGGGCCTCTT CCTGTCCACG 2220 
GAGAATGCCA CAGTGAAGCT GGCCGGCGAA GCAGGCCCGG GTGGCCCTGG GGGCGCCTCT 2280 
CTAGTGGTGA ACTCACAGGT CATCGCAGCA TCCATCAACA AGGAGTCCAG CCGCGTCTTC 2340 
CTCATGGACC CTGTCATCTT CACCGTGGCC CACCTGGAGG ACAAGAACCA CTTCAATGCT 2400 
AACTGCTCCT TCTGGAACTA CTCGGAGCGT TCCATGCTGG GCTATTGGTC GACCCAAGGC 2460 
TGCCGCCTGG TGGAGTCCAA CAAGACCCAT ACCACGTGTG CCTGCAGCCA CCTCACCAAC 2520 
TTCGCTGTGC TCATGGCTCA CCGTGAGATC TACCAGGGCC GCATCAACGA GCTGCTGCTG 2580 
TCGGTCATCA CCTGGGTGGG CATTGTGATC TCCCTGGTCT GCTTGGCCAT CTGCATCTCC 2640 
ACCTTCTGCT TCCTGCGGGG GCTGCAGACC GACCGCAACA CCATCCACAA GAACCTGTGC 2700 
ATCAACCTCT TCCTGGCTGA GCTGCTCTTC CTGGTCGGGA TCGACAAGAC TCAGTATGAG 2760 
ATTGCCTGCC CCATCTTCGC CGGCCTGCTG CACTATTTCT TCCTGGCTGC CTTCTCCTGG 2820 
CTGTGCCTGG AGGGCGTGCA CCTCTACCTG CTACTAGTGG AGGTGTTTGA GAGCGAGTAT 2880 
TCCCGCACCA AGTACTACTA CCTGGGTGGC TACTGCTTCC CGGCCCTGGT GGTGGGCATC 2940 
GCGGCTGCCA TTGACTACCG CAGCTACGGC ACCGAGAAGG CCTGCTGGCT CCGAGTGGAC 3000 
AATTACTTCA TCTGGAGTTT CATCGGGCCA GTCTCCTTCG TTATCGTGGT CAACCTGGTG 3060 
TTCCTCATGG TGACCCTGCA CAAGATGATC CGAAGCTCAT CTGTGCTCAA GCCCGACTCC 3120 
AGCCGCCTGG ACAACATTAA ATCCTGGGCG CTGGGGGCCA TCGCGCTGCT GTTCCTGCTG 3180 
GGCCTCACCT GGGCTTTCGG CCTCCTCTTC ATCAACAAGG AGTCGGTGGT CATGGCCTAT "3240 
CTCTTCACCA CCTTCAACGC CTTCCAGGGG GTCTTCATCT TCGTCTTTCA CTGCGCCTTA 3300 
CAGAAGAAGG TGCACAAGGA GTACAGCAAG TGCCTGCGTC ACTCCTACTG CTGCATCCGC 3360 
TCCCCACCCG GGGGCACTCA CGGATCCCTC AAGACCTCAG CCATGCGAAG CAACACCCGC 3420 
TACTACACAG GGACCCAGAG CCGAATTCGG AGGATGTGGA ATGACACTGT GAGGAAACAG 3480 
ACGGAGTCCT CCTTCATGGC GGGTGACATC AACAGCACCC CCACCCTGAA CCGAGGTACC 3540 
ATGGGGAACC ACCTGCTGAC CAACCCCGTG CTGCAGCCCC GTGGGGGCAC CAGTCCCTAC 3600 
AACACCCTCA TCGCCGAGTC AGTGGGCTTC AATCCCTCCT CGCCCCCTGT CTTCAACTCC 3660 
CCAGGGAGCT ACCGGGAACC CAAGCACCCC TTGGGAGGCC GGGAAGCCTG TGGCATGGAC 3720 
ACCCTGCCCC TGAACGGCAA CTTCAATAAC AGTTACTCCT TGCGAAGTGG GGATTTCCCT 3780 
CCCGGGGATG GGGGCCCTGA GCCGCCCCGA GGCCGGAACC TAGCCGATGC GGCGGCCTTT 3840 
GAGAAGATGA TCATCTCAGA GCTGGTGCAC AACAACCTGC GGGGGAGCAG CAGCGCGGCC 3900 
AAGGGCCCTC CACCGCCTGA GCCCCCTGTG CCACCTGTGC CAGGGGGCGG GGGCGAGGAA 3960 
GAGGCGGGCG GGCCCGGGGG TGCTGACCGG GCCGAGATTG AACTTCTCTA TAAGGCCCTG 4020 
GAGGAGCCTC TGCTGCTGCC CCGGGCCCAG TCGGTGCTGT ACCAGAGCGA TCTGGACGAG 4080 
TCGGAGAGCT GCACGGCCGA GGACGGCGCC ACCAGCCGGC CCCTCTCCTC CCCTCCTGGC 4140 
CGGGACTCCC TCTATGCCAG CGGGGCCAAC CTGCGGGACT CACCCTCCTA CCCGGACAGC 4200 
AGCCCTGAGG GGCCCAGTGA GGCCCTGCCC CCACCCCCTC CCGCACCCCC CGGCCCCCCC 4260 
GAAATCTACT ACACCTCGCG CCCGCCAGCC CTGGTGGCCC GGAATCCCCT GCAGGGCTAC 4320 
TACCAGGTGC GGCGTCCTAG CCACGAGGGC TACCTGGCAG CCCCAGGCCT TGAGGGGCCA 4380 
GGGCCCGATG GGGACGGGCA GATGCAGCTG GTCACGAGTC TC 4425 



Page 10 



PTO/SB/106 (5-00) 
Approved for use through 10/3 1/02. OMB 065 1-0032 
Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
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Japanese Language Declaration 



5 SSI 3 6 5fc (a)fc J; * P C THIKffiHfc^T, 1 1 9 * (a) 



Prior Foreign Application(s) 
10-207579 



Japan 



(Number) 
10-225060 



(Country) 
Japan 



(Number) 
10-284328 



(Country) 
(IS*) 
Japan 



cite, TK«V*#fc*#fflfct9»ffiHfc^T=fc* *S>* 



(Application No.) 



(Filing Date) 
(fflBB) 



npc 

P C TB0 
ffiBB t 



85^1 20^lcS 
TBBfcffiflfcow 
*>„ *fflB 
1 1 2^^1S^ 
&ffiBUP3*S ft 
*EBF*Jffi#B£* 



ttP CTKBSffi 



(Application No.) 
<SB&#> 



(Filing Date) 



(Application No.) 
<ffiJS?S^> 



(Filing Date) 
(fflBB) 



ft t£*ntc»UT#lT« ft*^*»**»8lP*% ^aWS&ftfcPJHtfft 



I hereby claim foreign priority under Title 35, United States Code. 
Section I19{a)-fd) or 365(b) o1 any foreign spplication(s) for patent 
or inventor's certificate, or 365(a) of any PCT International application 
which designated at least one country other than the United States 
listed below and have also identified below, by checking the box. 
any foreign application for patent or inventor's certificate, or PCT 
International application having a filling date before that of the 
application for which priority is claimed 



23/07/1998 



(Day/Month/Year Filed) 
07/08/1998 



Priority Not Claimed 



□ 



(Day/MonthfYear Filed) 

<mKB/£/*n 

06/10/1998 

I hereby claim the benefit under Title 35, United Slates Code, Section 
119(e) of any United States provisional application(s) listed below. 



(Application No.) 



(Filling Date) 
<4tiWH) 



I hereby claim the benefit under Title 35, United States Code. Section 
120 of any United States application(s). or 365(c) of any PCT 
Internationa! application designating the United States, listed below 
and. insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior Uniled Slates or PCT 
International application in the manner provided by the first paragraph 
of Title 35. United States Code Section 1 12, J acknowledge the duty 
to disclose information which is material to patentability as defined in 
Title 37, Code of Federal Regulations, Section 1.56 which became 
available between the filling date of the prior application and the 
national or PCT International filing date of application. 



(Status; 



Patented, Pending, Abandoned) 



(Status: Patented, Pending, Abandoned) 



] hereby declare that alt statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true: and further that these statements 
were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize Ihe validity of the application 
or any patent issued thereon. 
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PTO*SD/100 (5-00) 
Approved for use through 3 0/3 1/02. OMB 065 1 -0032 
Patent and Trademark Office; U. S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons arc required to respond to a collection of information unless it displays 3 valid OMB control number. 



Declaration and Power of Attorney for Patent Application 

Japanese Language Declaration 

tUi * JU T E5 £ $ *l & $ ^ L- T , CC(cTE5^i^t)Ss'i"S : Asa below named inventor. I hereby declare that: 



& <9 HJf\ f$fE<E>%5£-?-UTlI]f£tiv & tC IB 3! ^tlfcai My residence, post office address and citizenship are as stated 

*) T* h & „ next t0 m y name. 



Ti^<0 ^^fOft^lZ-oX^X ^ ^^Si&IBBiCSSISc'ftv J=L -ft t£ # { I believe I am the original, first and sole inventor (if onr/ one name 

$i6^>tlTV>.&&Bj^jStcKjbTv tU3U xfc -22k xx5£llC>P£-*'2>££Bj is listed below) or an original, first and joint inventor (if plural names 

%X'1b& (® — OJK^itfSJE £ ilT V* 5 Jft-&) -ft** StV* tiiiJtK S 5t are listed below) of the subject matter which is claimed and for which 

&-?^r5|#£fl,H^*r£ £ (^tecOfc^^SSB $ ftT V* tfsUT a patent is sought on the invention entitled 

Novel G Protein Coupled Receptor Protein and 
Its DNA 



±52&$©98lfl8lt££fcSfiitf£ftTV*3:&f,, T22<0tH#^xy£ the specification of which is attached hereto unless the following 

£ftTV*5*££ti, C<BRR 9 TfcV* : box is checked: 

rVl July 22 1999 

□ <0 BiCffiKSrh. I X I was filed on y ' 



Cl«/Hffi^*Daffl0#-9-±fetiPCTBiert5H#-9-Ji, as United States Application Number or 

T £ N S. ~3 p CT International Application Number 

0BiC#lE$*lfcfflEJ( (SSS-f**^) PCT/JP99/03909 and was amended on 

(if applicable) 



tt li , Ji5B^?ilEStCJ;-?T?fIE$tl^v ^^Sf^lBS^^CilSfi I hereby state that 1 have reviewed and understand the contents of 

JHli&^&B^L-v ii*?ft^£^l!r?LTV>££c:£C£*Cl£PJ!i"£* the above identified specification, including the claims, as amended 

by any amendment referred to above. 



tUi* &^Jl8JWS£Sll3£3 7tS#IRdl. 56iC^<££*lTV*.& s £5 & I acknowledge the duty to disclose information which is materia! to 

ttt£r?V>T!£S&fi!{&£l3^i~£<*Kjv'*Jb5C; t £ i6 <2> <■ patentability as defined in Title 37. Code of Federal Regulations, 

Section 1.56 



Rurden Hour Statement* This form is estimated to take 0.4 hours to complete. Time will vary depending upon the need of the individual case. Any 
comments on the amount of time you are required to complete this form should be sent to Chief Information Officer, U.S. Patent and Trademark Office, 
Washington, DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner of Patents and Trademarks, 
Washington, DC 20231 
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Japanese Language Declaration 

: tM;t:$£ttH£*gi'£^£frV> x &'?%\%fi&f%&lT b POWER OF ATTORNEY: As a named inventor. I hereby appoint 

0>'£T«>3S&8£afi*?"t*3fc*&fc, $ tltz t LT , TlZ<0# ihe following attomey(s) and/or agent(s) to prosecute this 

$$±7ktf/ A ti#£± £ o (^^St^SJtH^^^Ct^"^ application and transact alt business in the Patent and Trademark Office 

£ b ) connected therewith (list name and repistratlon numberl 

Philippe Y. R1ESEN (Reg. No. 35,657), Mark CHAO (Reg. No. 37,293) 



Send Correspondence to: 
Customer No. 23,115 



Direct Telephone Calls to: (name and telephone number) 
Mark CHAO 

Takeda Pharmaceuticals America, Inc. 
Phone:(847)383-3372 Fax:(847)383-3481 



Full name of sole or first inventor 
. Osamu QH ARA 



Inventor's signature 



\ rt Residence 
20-25, Josai 2-chome, Kisarazu-shi t CHIBA 292-0801 JAPAN 



,f4 



mm 



Citizenship 
Japan 



0 ffi <z> % 9t Kazusa DNA Research Institute Post ° ffice Address 

1532-3, Yana, Kisarazu-shi, CHIBA 292-0812 JAPAN 



Full name of second joint invenlor, if any 
\ Takajai co .. NAGA SE- 



H ffi ^ W \ Second inventor's signature 



am 



Residence 

1-26, Kiyomidai-minami 5-chome, Kisarazu-shi, CHIBA 292-0042 ^ / 



Citizenship 
Japan 



<0 fi 5t Kazusa DNA Research Institute Post 0ffice Address 

1532-3, Yana, Kisarazu-shi, CHIBA 292-0812 JAPAN 



b) 



(Supply similar information and signature for third and subsequent 
joint Inventors.) 
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[x] 1 attached sheet will follow 



Attached Sheet to the Declaration 



fg = ±t|IJ^Ei3^f Full name of third joint inventor, if any 

X jjflhuo NOMURA 



^I^O^SS BW \v Third inventors signature date 

^ yA^S^^ fiM Member ztf. ^ooo 



feffi Residence A 

5-2-11, Hachimandai 5-chome, Kisarazu-shi, CjjiaA-292-0804 JAPAN \ V 



Citizenship ^ 
Japan 



M4£<D$H$t Post °ff> ce Address 

Kazusa DNA Research Institute, 1 532-3, Yana, Kisarazu-shi, CH1BA 292-081 2 JAPAN 



|g[7git[5]^E$ag- Full name of fourth joint inventor, if any 

Shuji HINUMA 



%BM^(D^^i Bfa ^ Fourth inventor s signature date 

\\ ^M^f] hh>HMM*u rfpy-ewhu I ? f ^ g&c? 



i±Pfi Residence v 

7-9-1402. Kasuga 1-chome, Tsukuba, IBARAKa 30§,-0821 JAPAN "N^ V 



|l]f§| Citizenship 

Japan 



iPil©^ post Office Address 

Takeda Chemical Industries, Ltd. (IPD), 1 7-85, Jusohonmachi 2-chome, Yodogawa-ku, OSAKA 532-8686 JAPAN 



fgS&PJ^SE^i* Full name of fifth joint inventor, if any 



^B%%<D%£$3 BM t \i Fifth inventoFs signature date 

itience 



tttff Resfcence . ^ H ^ 



7-9-303, Kasuga 1-chome, Tsukuba, IBARAKl 305-0821 JAPAN 



g|S Citizenship 

Japan 



Hjl-fltD^Tt Post 0ffice Address 

Takeda Chemical Industries, Ltd. (IPD), 17-85, Jusohonmachi 2-chome, Yodogawa-ku, OSAKA 532-8686 JAPAN 



jg^i±[fJ^P£^f Full name of sixth joint inventor, if any 



Bft ~ \\j Sixth inventor's signature date 



fefjj Residence /> ^ 

36-3-402, Kasuga 2-chome, Tsukuba, I BARAK I 305-0821 JAPAN 



Citizenship 

Japan 



W$i(D%L$t Post °^ iCe Address 

Takeda Chemical Industries, Ltd. (IPD), 17-85, Jusohonmachi 2-chome, Yodogawa-ku, OSAKA 532-8686 JAPAN 



f£-fc£t|5]%#j^f Full name of seventh joint inventor, if any 



■&$8^3<DM%i S# AT>J Seventh inventor's signature date 



fepft Residence 

17-16, Mizukino 1-chome, Moriya-machi, Kitasoma-gun IBARAKl 302-0121 JAPAN 



|I]f§ Citizenship 

Japan 



"pan ^ 



MW<0$&$t Post Office Address 

Takeda Chemical Industries, Ltd. (IPD), 17-85, Jusohonmachi 2-chome, Yodogawa-ku, OSAKA 532-8686 JAPAN 



